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ABSTRACT 

Pfbvided in this document are descriptions of 
ref brestatibn projects and techniques presented by Peace Corps 
vblunteers frbm Chad, Ivory Coast , UpperVoita , and Niger. The 
purpbse bf the docijunent is to aid individuals in trying to find 
solutions to the problems facing forestry in the Sahel. These 
projects include: (l) ref orestation of Rohier palm ( "Bbrassus 
afethiopum") in the Daiio Maouri; (2) development of village nurseries 
in the Kongoussi region of Upper Volta^ (3) the Yegelalan sand dune 
stabilization project; (4) Acacia Albida Project in Chad, 
(establishing strands of . "Acacia Albida" trees in grain f ields ) ; and 
(5) the bougui forestry project, which fbcuses bn ref brestatibn 
through protection of natural regeneration. Also included are reports 
from the 1977 Peace Corps Forestry Conference . These reports focus 
on: windbreak planting; direct seeding of "Acacia Senegal" ; village 
reforestation; aff brestatibn in N'Guigmi ; vegetation inventory of the 
binderesso Fore^. Classe; determiriatibn bf the proper date to conmience 
planting; planting in relation tb rainfall; village woodlbts at 
Magaria; and vegetatibn/habi tat type-map of Park Natj.onal de W du 
Niger. Schedule bf the 1978 cbnf erence and notes from workshops of 
desertif icatibri are alsb provided. (JN) 



* Reprbduct ibns supplied by EDRS are the best that can be made * 

* from the original document. * 

*•;******************************************** 
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ScnE are reprinted ^ " others prdvicte a source of field 
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search iii particular program areas, ^feterials that ypu sub^ 
nat to the Informtion Collection & Exchange thus beocTE _ 
part of the Peace Corps' larger contribution to developiTEnt. 
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through: 
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Introduction ■** 

The Peace Coips Nieer Forestx^ Ccaafererioe^ heid la Ni^y^^the 25-30 
October 1978 aM attended 1^ Peace Corps voionteers from Chao* Ivory 
Coast. Upper Volta and Hl^er, Eaa Bt ForSts ipersoael from Chad and 
Ri^ersplurrepreseatativeB from the various funding Org^-ilzations 
Niler . resulted iii this peper vfelch is a cbllectlon of s^e of the 
tttljects, thou^s and techniques of the Peace Corps Voitmteers, The 
reMon for ^yrftlng up this coTLeCtion of reports and notes is^to dis- 
seminate the ideas and jS-oaects of the participants tO: oth^r interes- 
ted people which v/iiL hopefully lead to a greater Int paction bet^en 
evex^e in trying to find solotiona to the prbKLeas facsliig forestry 
in the Sahei, Purposes of tHts conference were firstly, to provide a 
medium where ideas and. opinions, cohcenilng forestry many of ^^1^ 
aspects, could be freely exchanged, and secondly to show* through 
field tkpsj ^There we are now in the state of the art of Forestry 



Many of the individual presentatiois in the 1977 Pe^e Corps Jorestiy 
C^erenoe in Niaiey, Niger contaiaed vaO^tie^ Inf oraatioa 
needed to be published. Since that iaformation is fife^*^,'^^^^ 
to this year% it vas Inclined in this paper in an additional section. 
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Assistart Director of Peace doips 
The Voixjttteers 
Hmored Guests 



I am honored to w^conK ail participants to this meeting on behalf- of 
l^i Najada Ibrahim, Natiatai Director of Waters and Forests^- Although 
he is unable, to be here he gives his full support to the noble ideals 
which so well underscores the activities of forestry develc^nient. 

This meeting stems from the volimteers'^ concera ,to eff 

their participaticHi in our Forestry service by combatting the nwltiple 

attacks of desertificationi 

The efforts of the volUnteei's is recc^nized iii several ways. In effect 
we have seen hiia paxticipatis actively in al^^jJi'^Lctica^ pn^sfs af_ref ores- 

tatiotij^ from^ caring f or plmts in the nursery to their jtransf er to the 

plantation and finaSiy to their enclosures ife have even seen the volxmteer 
interest himself in forestry manageniht matters such as the raising of study 
plots and the study of vegetaticai« V/e have also seen the volunteer ccntri- 
bute to the initiation of small projects in response to the needs of the 
rural population. Two such examples are shade tree and street plantings i 

All this effort is expended by the volunteer with a_ remarkable degree of 
patii^e and fbrebearance beneficial under the harsh mvirphmehtal cohdi- : 
tiohs of rural life and the difficulty worfcLng \fLth insufficient materials. 

^fe^-^^r^.P^."^? Peace Coips, your participation in forestry d^ has 
been notewoirthyi The forestry agents vrtth whom you have been working for 
several yea^s appreciate the support you have given. 

I will riot go into detail about our forestry pissgrams because of the ta^ 
which follow and because you can discover them on visits within the country i 
i wiii cmiy mention two objectives that we have : 

p. - The satisfaction of the wood heeds of the rural as well as the 

urban pcpulaticfi^ giveh the real deficit existence of this matericil 
used by more thaii 9C^ of bur pc^ulatida. 

>» ' 

~ ^9_P?°5^9"^_?g?^st erosi«i, given the fr^iJit^ 

lands the mobility of sand dunes and the harsfness of the enviromnenti 

The volmteer's role in these 6bjectives_are cc»sideri.,'d useful _a^ cdhstmctive 
because the* f orests constitute a prSM'p^ t^i n g -H in; n an to the agrictiLturlG. econbny 
^^5^ ?-_s_l9^^fe4^ ^o^^^ nibre self^suff iciencyj also because reforesta 
contributes to_the tmproyement of the environment^ and to the attractiveness 
of the framework of man's iifei 

Hcn/ever, many of you alOTg with bUr forestry agents have come to realize and: 
deal with the hard realities of our environment and the immensity of the task. 

That is why I wish you strengtlj in the many activities of wihich you and the 
forestry agent are a part. To those are already seasOTied her in Niger, 
br in the other heighbbrihg and friendly countries^ I -wish to you perserverahcej 
to the newcomers - <courage<> These are the necessary qualities that the • volunteer 
must already have because acticn alone is not xfprth as much withbut deterainatictl 
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tesistant Director of the Peace Corps, honored guests, voim i 
am corrviaced that the exchange of experiences expressing the inportaht^' 
practical, work which cc»if rented the vbliihteers will be of interest to 
oiie and aU^ Som exaiiq)les are> the dune stabilizaticxi in Keita in 

the Tahbtia pepazi^zbent and the original tally of gum trees in__the 

classified f ore st at Malng^ Soroa in the KLf f a Department , The development 
of the forestry^ sec tor in humid cOTntraes like ivory Ooast presents soma 
differences compared to a Sahel country like Niger* 

Iri order not to ^j^a^ii^self I will say that we are agreed cwi the approach 
to research, the goal .ctf this meeting 

To conclude I therefore wish f idl success to the work of this in?)6rtaht 
meeting for the in5)r6vement of the forestry sector* ^ : 



EKLC 



3 9 
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Reforestation^ of ROnxer-Palm ixi the 
Dalibl MadUri l Niger 



liitrbductibn 

The Dallol i^aouii, iii the ..southernmost sector of Iliger^ is a lov^aad v^ey 
1 found in the° Wooded Savanna vegetation zone. It is a narrow belt extending 
from Gaya to Gueza (approx. 45 Idlbraeters H to S) and is veiy adequate. for ^ 
the growth, of r^nisr palino ( Boras sus-^aethiopum ) . Hainfall in the Dallol v^ies 
\from 750^1000 ram annually. 

The project i ai currently involved ivi is a 3 year rfeforestatic^ of Bor^^ 
aeettiopug in the Dalloli (i97S-SD)*_ Due to. advauacing dunes arid_over - 
ecplcrttation in recent years^ _the rSnier has beiin reduced fa numbers 
c^side?ablyi and the demand for the Wdod^ for building purposes^ ^f" v 
in5?ea5edi The Project^ funded by Fund J^anqais d»A±de Cooperation {m^h 
calls for a reforestation of 90© hectars of rSnier pa]^ every yeai^ for 3 _ . 
years, thus completely encompassing the estiuated 27O0_hectp^ in the DaKols 
The 100 million CFA that have been appropriated, t^ill supply for one^ Saviera 
trucic^ two Landrovers^ "aie tractor^ aiid all resources necessary to plant ^ 
fence^ and protect the 2700 hectars. 



I^5rk Schedule 



Under the direction of Mr. Laweili ADA, ttic: project work-force xacluaes 2 
Niier techolcal agents, n^self, juid at the present time, 38 workers ^ 
have bee.i hired frbra the locsa area; This year x/e are v/oiicing out of Saboa 
Biroi, a village bordering^the Dalioii 23 kilometers HS of Gaya._ 2ach year 
as the work'-progresses farther north up the Dalibl workers who va^h to 
ccsnticiue on the project ca;i move iiito villages near the plantations Any 
additional workers that we may rieed tJxll be hired from these vallages. 

m try to follow a Schedule or woiic cycle throughout the course of a ye?r^ 
Although there jmay be gmaH ch^es made -to speed up the roric a bit, we try 
to accomplish things in this order; 1) deliieate^^d map the plantation 
boundaries, 2) piquetage on a 6 x 6 mi spacing^ 3) pl^nt the rftaier, 4? 
caistruct a fence around the plaiitatiorii and finaiiy., 5) cut 'a ixrelme _ _ 
around the pOantatibn. Once this is campleted, maturs rtfeiier can be marked 
and cut within specific exploitation zones in the Dallol . 

A. De lineat ion -aqd-ti^gigg 

This year* 3 pairceis have been surveyed ^d raappedi These parcels, total- 
line approx* 6QD hectares, are located between^abon Binii and Tounouga, a^ 
sm^ bush village 10 kilometers south of Sabon Binii. Of the three paroels, 
barcel A (approXo 4$ hectares) is immediately adjacent to Sabon Bimxi This 
^a, now void of rStie?, was dense with trees.cwly 10-lS-yea^ ago* Dune 
adva.xeme:it arid werexploitation seem to be the cause. Parce3,^B, the largest 
(amroxi 500 hectares i extends 7 kilometers from Sabon Bxr^d.^ ooutn to ne|r 
k^ouga. Parcel C (45 hectares) .is adjaceiit to Tounouga, aiid Was surveyed 
late ihjfiay aiid early August. Because we were so far behind schedule^ mid 
parcel B was not c<^ti^eteay planted yet, we had to abaiaddri parcel C, \rxXh 
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only 7_hectares planted, and firxish parcel B before we were tod far into the 
radxiy season. 

I used a builders level^ a good field compass^ and a SO chain to survey 
the- parcel bbtiridaries* The best procedure for this ^ was with a chadEimen^ one 
Jnaii Juid one mail to place piquets • The woi*:ers_v/ere cbrapletely uiifamiixar 
with the equipment and procedure, but after a couple of days quickly caught 
on.9 

PxHDfcl^s seemed to_ present theuiselves regul arly , and we discovered ne\7 and 
more ef ficie.;t methods for getti^ig the survey dotte* Uy piquets^ that x^ere 
placed dLii 50 m. intervals w^ cc^istahtly removed by locals^ and: had to be 
??pi¥?®^ ??Y??^_?i!^?s» One meaxfs of eliminating this prpblem, and thus 
saving a gregrt dea^of time^ would be to build the fence immediately after 
thS survey of a paroel^ This year, there v/as a l^g time lag after the survey 
sim^y because we had to plant immediately ^ it shouid^e meati&ed here that 
we were at a ccmsiderable disadvantage tliis year in terms of scheduling, 
oy ^"^] g ^jj4''^y_ Pf .P'-'^^rigls and admiriistra€£ve problems^ because the project 
was in its injCajocy, and we wej^B not^a^ Alsb^ through 

e3q)erience^ as 1 shall point out, we realized that the idealMtlc raetlidds 
i/e were using^ were too time consuming and not realistic in this situation » 
Next yean survey v/ill involvej^ siirveying and mapping 1300 hectarsj^ thus 
g a i n i ng the 30O hecteres we were not able to plant this year* This number 
is high but very realistic, as I will begin surve5ring in January and not July^ 
when tall millet slows the work considerably. 

I have the use of a buildez*s level in work vThicii is a nice convenience, 
and of course very precis e^. This equipaent is often not aV^able hi the fieid^ 
-where only a compass is on hand* The use cf a good compass for laying out a _ 
survey of this IdUld, would suffice very t/eU, and v/buld give the disired results 
with little error. 

Bi Pi.quetage _ 

The aethbd* tvfe pegaii with for the piquetage^ turned but to be the most time 
consuaiiig, cUff^ fnistratikig tod educational woric bpe]ration tb date* The 

SP?^^^ ?^"^?^!^ c^trting piquets in preparation for our Jun 

piquetage^ The woric plan ca£ts for rfcier to be planted on a 6x6 meter 
spacing^ aiid we. went through great efforts to achieve exactly thati Our , 
resources cbnsisted of a 30 m* chaih^ two IDO ra* ropes^ a builders ievel^ 8 
sui^eyjblg rodsj^ and 40 wbricers, all bf ifrdjch were painstaldngly utilizedi 
Hov^ever, the idea_f or the piquet a^e seemed reasbnable|» Take a 100 m. rope 
md tie Icnots every 6 meters a^^ the plailtatibri simply 

^rtend the rope betwee:* 2 parallel lines and move aicsig^ 6 meters at a tljne, 
pLaciiig piquets at each Icnbt along the ropes The parallel lines were made by 
ipJdng one central line and dravdiig perpendiculars from that eveiy 30 meters 
vdtth the level €uid rods. This is v^here v/e ran into prbblemSi Hahdeling a 
106 meter rope is a bit difficult, mid as i^^ stretches prbpbrtipn « 

ately with the amount of puili This T/as extremely time consuming and didn't 
give us wliat wanted. ; strai^t lines i Ue then cut the rope do\rti to 30 m 
arid although this still di^i't give us straigiit lines, and a good 6x6 spacing, 

J^??^P'ted the error arid continued tb finish parcel A by this methodi I/e 
continued usiiig the rope well lilt o parcel B. However, this time, it v/as 
into July^ plating tirae^/as passing qiJLcIdLy, and the millet v;as slinply too 

. - « # • . . 

a 
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tall to acre a 30 ttos>ugh,_ Jfejrei^J^^ |«g SStaSci. 

ficieni method* lie thea tried having ths workers space the ^ 5etg ^|a^<=«« 

fSroS ill ths niillet fieWs are approMinately 1 meter apart 

lS^tro?e Sother„ I positioned a worker at every 6th fwcvovr instruct ed_ 
iSn, ?o simniv Se albng this furrou to the eiid of the fiel where they could 
thS see^C ""Sis wSied quite weU aiad eliM.a.ted most workers fro. 
wandering znd cxx,..t5iig ridiculously lai^ge gaps .betweea ILies. 

^he pace method for ouf project didri^t °« ^ J^^s^ In^'^re^S' 

but we were able to plant a tremendously iargfe uumber of jeeds J-^^^^g^^Ss 
short tine. Goasideri^ig the short 2 month planting period and the 1300 hectars 
Je Sa^e pl^;Lg ne^ year, this pace method is certainly the most realxstic 
and efficieat for biir project. 

C. Piatiti^ ig 

The rSnier seeds we planted were gathered from and around the ^as we were 
SinSg! k-idi.ig the large number of seeds .leeded P"^^"'* f ^ 

iSr?le.nale trJs were producing ^^'f^^^^,^^^ 
Sture year-round, but the majority can be: fomid during the rainy season. 

«.e fruit is a large ovoid ^-"Pe USxl^ jp^ont^ Ig ggos, so we^had^ 

r^^i^^ #li™^LS ^^^^^^ 

^Ss^rnSffr^-^^f i|t^ -t 

Sch^i^e^PSe^^ SSul°^ S ^ sSSd^felthe b^t .yeeds 
3 July"ahd 18 Augusts 

germiriatioii. 



_l:he Plantatlonr 

We are 



i-ime v« ^e dfegfag the holes for the fence posts in parcel B. 
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following me axe 3 woricers^ 2 with a 30 i^op?^ and 1 to place PiS5e;^?_at 
each 6 length of the rope^ marked by tied IcaotSi They simply stretch the 
irope betv/eeiii my aligned piquets * Fiiiall}''^ foUoWiiig these 3 >ibrker« are the 
rest| of th&-crew^ wiio are digging the p6st-3aol.es at every piquet* 

Initial reaction by villag a large area was negative ^ 

With many of their fields found within the iiaiits of the plantation they feared 
the fence would completely biodic the trails leading into their fields i However^" 
we v/ill not be blocldng these trails* The fence will ilot exte:id across trJifls 
that are used regularly and are hot just tempbraiy. 

- Firela nfia 

The areas i^i aa<3 around the plantations in the Dallol are cxtrenily dense with 
tsQl miilual grasses ♦ Th63e_ grasses propose an annual problem Vd.th bush fires 
burning virtually mc bnt rolled tlirbugh most parts of the Dallbl in the diy 

rjiiigr wi 1 ^ps t lilcely iiot die from these surface fixes j but 
the_ new growth \7i3± he burned^ and the emergence of the truni: from the soil 
could be retarded as much as 10 years » For this reason we etre cultivatiig a 
15 _m* firela-ie arouiid the petimeter of each plsntationi /il grasses are 
cultivated with local cultuvating hbes^ and all shrubs are removed as well* 
The dried material is then raked together and burned in the firelane^ with only 
^^g?_"^???s a:'id exposed sauid reraaiiiirig. In cases where a fariners field e3ct end 
across the firelane, we continue cultivating on the other si^®i_as^the crops 
will be harvested leaving a good clezorcd area© This IS ms :d:dth is' considered 
mininrumi and in many areas where the grass is very tall axia fire da.iger is 
extreme, I have eixlarged the firelaiie to 20 ra. 



The barbed wire fence v/as iiitiaUy inteiided to be c^istructed along the fc- 
ner side of the firelane^ thus protectiiig the fence itself from, being destroyed 
from bush fires* Hbv/ever^ a recent decision by the project director and a 
representative from the fiiianciig cbrpbratibn^ has deterraiaied that the fence 
will be cbnstrticted aibng the buter edge bf the firelahe, Gbilsideriiig we are 
using rftaier and not metal posts, this decision coid.d cause c 
damage to the fence^ and a loss of funds to replace burned sections of fence 
every year^ Perhaps next year, after xre have been through a s^eason of bush fires^ 
and have evaluated the potential damage tiiat these fires can cause^ it is hope- 
ful a more wise decision will be made regardirig the placement bf the fence. 

ROnier S xploita tion 

This year, 5000 mature male r&iiers vdll ue laarked for exploitation, in the Dal- 
lol. These trees vdJLl be raai*ked with red paiiit, at the base, for easy identi <- 
ficatibn later, t^r fbrest guards. This nujnber bf 5000 was estimated by direct 
cbuiltirig bf rteier i:l the Dallbl aild futiire estimates trill also be_ based on 
direct couiiting. The tr^ fr^n specii'ic "zones of exploitation" 

that have been determined by density mid. i:umber of mature males prese rti Female^ 
trees may cilso be cut, but only vAien they are bid and no laager producing, fruit, 
or occasionally v;hen no mature males are present in a dense_ stand bf females. 
The latter tb facilitate transpbrtaticxi of the v/bbd tb ibcal villages. 

Being a protected species in Niger requires tliat a cutting permit be issued 
before a tree can be removedi R&iier permits cost 600 GFA per tree a.id are' 
issued hy tho ILau^c et Forgts Chef d^Arrondissement after 1 November. The 



Chef continues tS i^sue cuttiog pemits tutll the sp^cHiea :imber ^_ 
t«es to be cni for the year has been reached^ The permxt is .tn|ii xs- 
^riS fee cSttSg is Lp.r.ised_b7.a.t em^oyee of Saux et Fdrfits to 
insure the propr htunber of trees have beea cut, 

it is hopeful that there will be brigade of men foroed vSSse ^espaisibm^ 
would be solely the supervision of rOnier removal. The primary ^i^efxt of 
having such a brigade would be a greater control, by ^aux^ et^Forfts , over 
the i^maifeabls extent of illegal exploitation that occurs ^in tae Dallol ^ 
EnbWibus amounts of rffeiier are annually remdved by individu^^Tho^have not 
beeu issued a pennit to cut. At this tiine it is Very dilfguit f or the _ 
forest guards/working in the Dallol, to cdntrol such a_^e__ area properly. 
A larger work foi^e for forest protection against such illegal jpractaces 
would better irisure proper managefflent techniques to be successful. 



CCHCLUSICgJ S 

The llfeierale project got off to a late start this year, and We are gaily 
iust comiiig to ii-ips vath the magnitude of this projecti JJe are behioid 
schedule vd-th only 600 of the required ?eo hectares planed. Procedural^ 
and administrative prbbleras kept us from meeting our 900 hectares require - 
mexiti 

However, problems of this sort are caiuno-a as a new project is ui^dertaken, 

and now we have a great deal of Valuable ecperience belii^id us as well as 

time, to accomplish next years 1300 hectar requireme.^t.^ 

paid regularly, equijiment and procedure 1ms beea refiiiea to be more ef - 

fSieixt, {esi^cially the piquetage) and we v/ill not to 

Isiivalent of 12 months worlc into a 6 month period. At this taone we still 

hKJ a great deal of worlc to do on the fence around the lOantations, and we 

will be leai^iing new ws and means of iuproving the woric for the caaing , 

years i Also i.i a years tine definite conolosions on the success of genu - 

ination carx be made on this years piantiiigs. 
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VIIIAGE. NURSERIES 
m^GOl^a 1978 

' 7 piiot village nurseries were started in July/August 1978 in the 
Kojjco^ssi/T: :are regicfe of t^per Volta; Sites \/ere chosen by the Eaux 
et Porets forester of Tikare and the 001) agents, axid the PCy_ih I&iiigbussii 
The reas(His_f6r starting nurseries v/ere varied hoping to alleviate _ some 
dtf the prbblems and inprove the success rate of village ref ore statical 
projects, 

v/oricirig x/itl) b?J} perscxinel the PCV representirsg the 5^ux et For§ts 
set up t;/o village nurseries in the K^igoussi regicxi. The forest^ in 
Tikare^. establisted^five worlcing directly \7ith village ^gro^si For each 
nursery in Kicare region, Sath^ic Relief Services donated one 25 
meter roH of fencing, one Tr^eeibarrowi one watering can^ one shovel, 
and \ sack o£ cement^ The villagers supplied the labor^ fertiliser, 
and postsi The neem and cassia seeds v/ere collecied ^rj the Sairc et ForSts 
niirsery persoi:in.el; heere seeds donated the villagers or bought in\ the 
marfcets. , The Tikare E et F agent and the PCV desigp/ed a 3 seed bed plan*^ 
each seed bed being six meters by one meter with 5P cetimeters ^"Cween 
each bed and the feaicing* The t\7d villages the PCV t^oiiced with did not 
rgc give the s age CRS aid » "^9HSl-^ g iv ed a 25 meter roH of fencing 
leftover from the Kongoussi nursery fence and used the sanie 3 aeed bed. 
plani At the Tahgas'-e rural school the formatcur supplied his cnm fencing 
preparing six-four by cxxe ineter seed beds, Hbv/ever he did receive an old 
barrel leftover from^ a Kcsigoussi ref brestaticsi project to help transport ; 
water from the lake^^their year round water ^s^ The labor, posts, and 

fertilizer were supplied by^ villagers/students and the seeds from the 
Kosigoussi nursery and market^ 

The site for each hiirseiy was chosen in Tikare the forestry agent 
and in ICongoussi the PCV and the CRD agents. The nursery was to be as 

close to the water supply as possible to f a^iil'^^^^i^^^^'^®^ ^ "^§^^5? 

respective nurseries the Tikare forestor and the CRD agent and PCV supervised 
and explained every step in establishi^ the nursery-J^agz-out^ picketir^, fencing, 
bed preparation, etci ' Sach bed was iroriced vrtth dabas miitng in manure ahd/or 
con^osti The seed beds were planted in late July/early iUsgust_for two reasciis# 
Neem and cassia seeds, mature dxiring those mcaiths and caii_be coLlected a4d 
planted imniediately eliiimiating the need for storage. Also, 2^r<^riate sized 
seedlings will be produced for the planting seasm next year. Naie of the 
seeds received any treatment befo^re sowing. Seeds were sovni in lines 25^ 
apart perpendicular to the length of the bed. After coverix^ -die seeds witii 
grass^ were kept moist, j/atered if tte r sufficient i 

^proodLmateiy one month after sov/ing the seedlings \fere thinned to 5 cm 
spacing i 

_ Basic Eiaintenance of the seed beds ia hecessaiT" betwtieh the time of 
the thinriing and the pTantjuig season. Beds are weeded and soiJ. worked as 

heeded and seedlings watered t:/o times a week. The trees shoi^d be ready 

at the beginning of June and planter as soon as possible. After the planting 
seascm the beds wiH be cleared, creworiced, and revived with con^ost/manure 
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and prepared for •^ffeg Jn; eaiiy August* The Tikare.fbrestbr arid tile 
dlD personnei wiii si^enrise tlie c6htiriuatic3sa of their respective 
nurseries • 

_ The reasons for starting village nurseries uere varied i i-TIio 
two Eaux et Fdrits nurseries hOTe been unable to satisfy the yearly . 
demands in tine regicai. They snp^y an area OT.th a radiusdf appr. 45 foas. 
with Neem and Cassia seediiz^Si 2-Sicycles are the u^ual transporting 
vehicules and distances from village to nursery are sbnietiines grea^ter than 
45 imsi The traasportjj:!^ io a probleni^ because eveii if the seedlings are handled 
pr^eSy in the : nXu:sery and on arrival at the plaxitaticxi site and the 
roota adb^uately protected frbni drying out^ t^ie tens of kiioi^ters 
biiii5)ing_acxig_pri dirt paths negatively ctffect the seedliugs chances of 
survivai, 3--That the tree vrill be planted the same day it is picked up 
at the nursery is not assured* 4*.Lack ojf oaintenance has alv/ays been a 
inain reasoa f or the fadiure in a reforestation plantation prb^^ct. The. 
basic laaintenance requxreoBnts-fencizjg, terni,te cbhtrbl^ watering*«are 
seldom met* 

Village nurseries laay be aKLe to solve these problems and assure 
a better success rate in the yilloge^antaticxisi I-The 3*-bed plan 
can produce nearly i20b seedSincs e£.ch year fulfilling the. average 
annual village demand* This dfadm'shes the demands made on the central 
nurseries and they can now concentrate on local species and fruit trees ^ 
which require more attention arid special material s^^plastic pots, pulveri- 
sateursj, etc, 2&3-Trarispbrting of trees from the nursery to the^ site h-^s 
been reduced to a ininimuiii and same d^ planting is assured^ 4-The survival 
bf the trees the vlU^ers have raised for almost a^year may become more 
important to theg. Importance of maintenance of seedlings in the nursery 
for the past year has been clearly illustrated tb the villagers. The 
equaSiy ±^bi-tant_ maintenance bf the trees after plantati<»i is clear and 
more apt tb bo follbved* 

rural schools and villages with established CBB groups active 
in ref brestaticti vould be good locations for future village nurseries. 
Sach village/School vroStd i^e supervised by the CRD agent 15.ving iii the 
village and the Eaicc et ForSts agent for the ref^icHi* Though active only 
10 mOTths <rf the year^ tl:^ CRD rural schbols re^-equijipedj/ith a y^ea^^ 
round water supply. and_ voribus working materials* QriSdren poirer and 
energy are chazmelled the fbrniateur t^rirougli theix^arious 
In establisliing a nursery vriLth the students they learn reforestatic^^ 
from step one and are able to cariy it through full cycle • JJith the 
CtlD grbi4>s ^-Tietiraes the v/hole village is active and one member assigned i 
to organist -nd supervise the village's reforestation projects. The 
liniti^ factor tkis past year was finding a year rbuna vater supply, 
which is essCTiSal, for each village that warited.tb do a nursery. 
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The Yegelaiaa Sand Dune Stabi3J;5atioa_prbiectj which is f u^ed. ^ 
began actual field wbife in the fall of 1977 and is presea«.y aie year 
oldi The ol5ject of this report is to describe the progress and s6n« of 
the experience that was gained in the initial year of worica The finan- 
cial arrangeiDBnts are not dealt with© 

The toim and the valley of YegeLalm are located in tlie tor^issement 
of Bousa at apprcsximately 16® latitude and in the 350 mm rainfa3a zone* 
The. site of -this year's i^antaticn, which is actually closest to the 
village of Asarou, is on a 2 km icsng system of dunes which sits cti the 
edge of the valley md is^onstantly pouring sand into the marsh belcw 
therefore increasing the relative depth to the water table and malcing 
it less valuable for the pix)ductic«i of cash crops • 

In talking with locals one can quickly find out that the families in 
the town of Asarou and to soma eacterrt Yeg^alan, originated in the tpwn 
of I)jible «i higher grojin^ to the west* About tliirty years ago families 
started mOTing in seasciially and then permanently to ^gxLoit the ^shy 
areas for cash crops (mostly sugar cane and jaaniTC#) JPhe pec^e di^ 
weH with the cash crc^s in the lowlands but aLw^s had to turn to the 
marginal gandy hills to grow millet r & doing so they_had to c6n5)ete 
with the herders that once dominated the area and worfted but of the 
old livestock trading carter of Tabofcalci (see map)* 

Today many of the hills that shotdd be left fallow or to grazing, are 
covered with drifting sand and still cultivated every year* Ifesertlfi^ 
catiCQ is a serious proKLem© - 



The first part of the project was to set pp" a nursery in the vall^ 
directly adjacent to the spot picked for that yea^«s plaatatictl^ The 
area was f enced off and -3 shallow (3 to 9 ma) wells were dyg_using_ 
sheet metal material from old oil drums (200 1 capac^^) as siiiirang* 
This is irrelatively ea^, inexpensive wa^ a shallow 

well and in bur case of using tengoraiy nurseries (moved each year) 
it was found most desirable. Using workers and one head nuseiyman, 
33|d00 seedlings were raised in i^astic pots between the months of _ 
November and Jxfly. The species were Eucalyptus c ^maldttlm si^ te03 ;^ra 
iuiifl-ora. Acacia sgiegalj Parfcinsbnia aotaeata and Tamari x articiaata. 

Ts articulata was propagated by cuttings aboxS iO cio Icwg and between 
0^75 & 2a0 cm in diometer (ioO between the size of a finger and a pencil) 
(FAO 1979).N. 



Em c amldul msis^ a^ directly seeded into the pots using a needle or 

iarge^thiOTL { Weber W77 ) said, after the pots wer^ topped \rttfa^ cm* 
Stlch of millet chaff^hey were watrjred j^th regfi^^ cansa 
After geifdtuition, plantSN^ down to one per pot and some 

trans^anted to those pots none r This method was round to 
good restd-ts and was far simpler than the stai^dM^ Nobila me-fe^ wMc^ 
uses sieed beds for germination and then transplanting small see dl ing s 
to individual pots* 

All other roecies were raised i^^st^afd pr6cedui*e for potted stock 
(Ifeber 1977) • X 

4^ a^x 



Tabc^caki V 



Project site .; ' ^ 

To Keita y " ^^frs 

& Tahoua Asardu ^-rrt":: ' 
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To Madaoua & Maradi. 



Map : Area around Yegelalah 



^HET STALK PALISADES 

During the months of Man5h,^ril aasd- l^^p^i 

wind breaks were set 1:5 on the dune to tec^orarday stabi3tize the diihess 
and to give the seediii^s about a year of protectioB f rom wixuis ^which 
would otherwise qtiicldty dessiSate and erode tlie sand out from under the 
seedlings* 

The seasciial mmadcii and harmattan winds bldtf generally from t 
south-west and eas1>northHejSst r^ The latter 

pushes sands into the vaiiey every d^ season and the former^ less 
strong of the two, pushes the dunes back every rainy season* Because 
of the wind direction^ tfe dunes ^e almost perfeclQy oriented north- 
south* Hohce to expose the prevaning yinds^ the palis^es were also 
oriented nbrth^south, i*e. along the lo^ axis of the dunes and . 
perpendicular to the v/inds* On top of the dunes, the lines_ diverged 
from due north--south orientation arid were contoured to parall^ th^ 
curved brink of the dune* 



2^ 



The spaciii^^ betveeh palisades and whether or not to put in crossing 

sections, i«e • a checkerbosrd -pattern, is one of the most ititerestic^ 
questions ia sand dune fixatiOT* The object is obviously to find the 
n»st efficient system, given the wind conditions on the_ero^bilit3& 
of the terrains Because in this_case the^winds generally blew from 
opposite, directicjais^ parallel palisades were c<Ml 

.4Sx the top and on the leewarsl f ace of the dunes, where ;fee terrain 
is made up of steep exposed slopes of fine grain sand, the palisades 
were spaced 8 meters opart i However^ on the windward slope Ifi^ading 
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E J Eucalj^tus c«n«ldulensis 

P ^^j, Prosopis juliilora 



L ; \? Local Species (Acacia Senegal, Taraarix articuiata) 

t Interplanting 



Ilgure : Planting Scheme oh the Sand Dune 



i|) to the duties^ where slopes are far less severe and saand particles 
much coarser ani therefore less susceptaU.e to wiid erosion^ a wider 
spacizig of 12 meters was uscdi 

The lines were sur^^eyed in,using a Sil Ranger hsmd coi^ass and^ a 
tape. Cfa- tc^ of the dunes the contoured lines were marked out using a 
20 m t£^e« 

fii the labor was provided local ^lagers a diff ei^t vlUage woricing 
e^h d^ of tliC 5_day work we^k. In all it to* SS work days for an 
average cf 48 villagers per day to put 15) 11^2 of mtftet stalk 
palisades which protected a 10i9_hectare piOTtatiOTV A total of _13> 251 
bundles of i^ll^t st^s were used • This cones to 0*89 niters of w4nd 
break per bundle of strdks, which will be ah important number when it 
ccnes time to decide how many seedlings to raise "dbe nursery for a 
givtti size dune ilahtaticEi which is limited by' the ntimber of bundles 
of stalks available. , t. 

PTJlNTTNf* 

The but planting of seedlings from the nursery tpcfe place during the last 
two weeks of Jiiy* Ch thc Lost active aTeas_^_the top and ^o^^ 
face of the dunes a 2 m x 2 nio arrangemsnt of trees was planted in the 
8 m wide strips betvreen paiisadesi Qi the less active areas behind the 
dune on tiie wind w^ side^ a 3 n x 3 spacing v/as planted iii the 12 ni 
strips between -the palisades^ That is> in each case tlieire were 4 rows 
trees planted between th^palisadeso 

•A mixed assbciatiai of species vas considered most desirabli^ Hence 
aa the:most dowiihill iiaes the tail fast crowing camaldiOenai^ ^ 
was planted to iotfer the V^ocitT bf winds coming from a higher altitude 
aid to pirotect adjacent high ground « Moving hill the next line was 

iuliflora^ a species which grows on dunes as a spreadiiiB shrub^ ideal ' 
f br cbuhtering the most danaging winds that 20*0 withto a laeter of the 
soil surface^ The niext line^was o^ a local species eitfer^ ^ seaiegal 
m T> articiilata^ aiBd the last line was a repeat of ^jxilia^ ^ 

acta.atai a species which has had liraLtod success co other dune 

ld.antations> was to sbiae extent planted as an^^^^ 

speciese Due to a shortage of iirillet sta^ palisades^ the 

size of the plantation Imd to be_redSced, i^xich resisted in an excess 
of trees o trees were hence interidanted in the rows> dbuKLiag the 
number of planting spots. The_ practice is of questionable merit due 
to tte p65sibi3^dy of overstocking but may prove valuable if seedl in g 
mortality is high* 

The actual marking the piant^g spots was d<»e by pacing^ which 
proved quite adequate by using the surveyed palisades as a guideline • 

The biflJc oflthe transportation of seedlings was done, with the project 
vehicle^ a Saviem TP 3, which can carry 500 seedlings witirout; stacking. 

The nursery workers did most^ the plaffit^ with s^ificaht volunteer 
help fr^young Juys. The prediggirg of holes in the friable sandy soil 
was not necessary^and infact iiridesirable diie to water loss by desslcatiw. 
Oo^ared t6_ previous experience with plaiiting wind breaks^ in agriciiturai 
land^ the plantijog of the dunes went very fasti 
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Aside from a live fence of liuiiilbra plcjiitea along the^onfty path passing 
,Siro«gh the plantaticas protection agojLalst browsing ^livestock was coi^letely 
left up to 2 guaixis^wbridrig from sunrise to sunset seven days a weejc* 
Pro vidua expefien^with other GAp projects li-andlsd this way has prpved : 
successful if resp^sible guards could be founds This method of protection 
is evm. laore desirable if coni)ared to the only btiusr altemative for such 
a iJtrge plantaticn, i.e^ five strand barbed wire febcing, whish has never 
beCTi s^cessfa in stopping goats and which csften ends up being an excuse for 
for lax vfoHc oh the part of tl:ie guards. 

In the end though the tsest and oniy real protection is the coopefatica c* 
local villagers and herders s 



For the upcoming year perhaps the most in^ortant place for ijri)roving metodology 
is in the iaaming of the number ^ of . trees raised in the nursery base^^ the 
avallaMe millet, st^s to protect thens JDi doing so, bverstock^Jig pnd the 
needless waste, of time and money can hopefully be avoided. 

There is little doubt that the technology is there to stabilize saM dunes in 
the ifricah Sahel, The question is not so much how to fix or 8t*bilize^dunes 
but more inpbrtant, wlff are they there hoi/ can the man-made desertlfymg 
pfeSStures cai the ecosystem be eliminatedi • 



FAD (1974) Tree planting practices m African Savannas. FAD Forestry Develop- 
iSsat Paper No 19 Rome 185 PPs ' - 

I-feber, FiRi (1977) Reforestation in arid, lands. ' Acticn/Peace eoi^s Program £ 
Training Jburhali Hahval Series No 5. • 

Wllsdh, I.G. (1971) Desert sand flow basins and a nodel for develc^ment of 
ei^S. Geogr. Journal,- 137* 1971 P» 180-199 
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ii the Sahel, the farmei^land is the basis fif his cbtixtry^s live - 
lihbbd. Food, fuel and shelter come froai the land i The rural eccnbmy 
is based upon the surp^is harvested from the land. 

At present J the Saheliah farmers face a very real paradox^ Qi jhe 
^e hand^ they have adequate -quantities of soil, sun and rainfall; on 
the other, they are faced with erratic xatofaii distributicoi^ intense 
Sim and wiiid, and iiicreasing pressure to produce moire from a given amount 
of lajid, Jihen the above conditions, are coupled with an butmbded system 
of land-4ise^ the firmer finds himself iix a niarginal position with very 
iittie hope of ijaproveniht. ?to1;hennbre, modem ^ ^ based on 

t^ wide use of chemical fertilizers vrtiich remain too expensive for sub- 
sistence faprraersf, . 

To help ameliorate the detei*ibratlng situation, CARE, at the revest 
of the dhadian Goveniment^ has pl.aimed and implCTiented the Acacra^M 
Project^ a farmland restoration prograSo T^^ of the project is the 
es^ablishmeiit of stands of the Aca^la^lbid a tree in the gralii^ fields of 
the farmers • This tree has a reverse deciduous cycle where^ it defoliates 
at the caiset of the planting seasons The Imid can be planted ift ^^/^ 
grain whiJLe receiving yearw-round vegetative cover from the harsh Saheliair 
elementsi Furthermore^ the plans which are grbwn_ under the crown of the 
Acacia albida ai^ generally superior tb the plants grown in the open 
(Studies of fie3.ds populated by thalj^ ^acaa^^Obida point to an average 
increase in graiit production bf as compared to bare fields, . .Th^se 
fields with stands bf A cacia albi^kg ener^y Mquixe little or no f|l 
lorang. This is in contrast to op« fields which recpire f aJaowlng ±n at 
least one year in twoj or worse^ many fields yare cropped until render^^ 
uselesso f 1 us through the establislJiient bf_ stands of ::fae Ac^ia albida 
tree^ fannlahd^ the cbuhtiy's essential capital is expandedb 

Tb complement the Acacia alb ida plantings^ the prbjec^ Includes two 
bther components ::. 

* 1 _* 

a) village tree plantings will protect the land md the peo^e from the 
elements and will prbvide fuel and construction materials* ^ 

b) establishment of live fences w^ aUow the farmer and the gardener 
the basic means to protect and caatrol his land and crops against 
damage from anJaialSo 

TOE^B^ GOAL 

The main gbal of the project is that farmers becbrae J--terested in ihe 
establishment and protection of trees*. As broadly stated in the introduction 
trees are a vital renewable resource of the Sahel and their presence is a 
vital necessity of the future of the Sahel^ To accomplish this goal the 
OToject emplgr.^four basic methodologies: a) sinple techniques, b) short - 
term ehcburagements, c) high field presence, and d) graphic presentatxais. 

• • • • • 
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The techniques iaiist respect the landi^se patterns of S^eiian farm- 
land _as_ well as the technical difficulties of decentralized plantings • 
The field trses (Acacia albida and Gome iive-fehcing) individual fences 
are used» These tjrpes of fences allow people to use traditicnal paths 
as well as to allow aninals iiftiere the yoluhteer farmers do not have 
contiguous fields, individual fencing is more ecdiicwiic. 

Saheiiaii farmers are like any fOTier in the world; they are not going 
to ihvegt time and energy in something which will hot 'pdy-out within a year 

or two unless th^y receive some aido The liye-fencihg ccmpdnent u 

short-.teria-pcQrout investment of ener^ as attested- to by the small farmers 
requesting live-.fence species to protect their fields and gardens • However^ 
the establishment of the Ac acia albi da is an investment of ener^ on a IcHig 
term payout which may never directly benefit the farmer _ vtob fOants the tree. 
A dense population of trees (SCttia) might begin to benefit the field to 
eight to ten years (by this tirae^ the field is beiiig cropped^ another^ 
farmer or has^gone bock into the fallow cycle). JHius^ the estabiishment 
of the Acacia alttida is ready a Public Works effort that is necessary for 
the canmuniti^ but may never benefit tiie original planter and prbtectbr* 
For this reason^ the A ccacia alb^a project has subsidized the efforts_bf_ 
the farmer \rttk fro3£-for-w6rk"componento besides ehcdur^iJig farmers to 
plant trees which are a benefit to the community in general, this food sup - 
piemrats a depleted food stock vSiich is generally under stress during the 
high eher©r requirement, of the farming seascxto 

High field presence of ail project personnel is a basib tairget of the 
prdject. To facers v5>o have gotten along for centuries without planting 
or protecting trees, d strong extehsioii program is regui^d to remforce 
the notion that tree plahting/is a vital Sahelian activity i the other 
hand, the farmer is not gdiiig to b^s interested if the project personnel do^ 
not show interest. Fortunately, the Chadian Forestry Service has aF^KSinted 

i4 dynamic agents to ^rticipate in the Ac flcia^albida j^rojects These 

agents are assisted by five Peace Corps Volunteers and numerous^ vfiia^exH 
tension aids. Riese 14 agents guide the planting activity of over 2*600^ 
farmers and are active in the educaticn of many morei Ahy success of this 
project is heavily depehder. apon the hard work and dedicatioa of ttiese 
people,. The project provides each agent and volunteer with a mobylette* 
Many of the village aides haye bicycles* 

Rie project v;oul<l be a failure if some interest in plaiSing trees was 
not generating amongst the farmers o_ In the course of thetta^e years of 
the project* the best«salesmenJ^_of the concepts. of the project has-been 
the agents and the faraers themselves i Hi the list year, the results of 
some phases of the project has attracted the attention, of fai^raers. Hovxes _ 
are being taken and shown back to the farmers. These movies aHow the far - 
mers and the agents -to articulate the reasons for planting and. prptec tang 
trees^_ The resieLts of this medium are yet being, weiglied^ but it xs one way 
to call relevant attention to the r-^ed of tree planting in the Sahel. 
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Bnpienientatlon actigxtx es . 

There are ciiiTehtly 9_fielfi nurseries producing ah arintial total of ^ - 
about 300^000 seedCLlrigSe These seedlings are glanted-iidut by dyer 2,000 
farmers and their fainilxes; The trees are moved out iiito the field in 
early July Tor planting during the period of raid-.Juiy co raid-August i Ai - : 
^??S^_^P"*?_^^o^ been dcxie cmi irrigating planted trees^ the planting 
dates generally depend upon the tiudng and quantity of rains « 

The Ac^rT^ albida seedlings are protected by individual f^^ made 

up of stakes arid thorns o The stakes aiid thorns are treated against termites 
with (urankcase oil and anti-termite cheraicaxsi 

The seedlings themselves are attacked caterpillars^ spiders^ 
domestic animals and elephahtse The insects are treated \riLth HCHj the 
domestic animals are deterred to some degree by the indiyidu^ fences i 

The elephants reiaaiil a problem in some areas i toti-deer spray seems to 

to have helped and cattle blood wiH be tried this year* 

Several methods of planting the trees bsye been tried with the result* 
still incdnclusiye* The "best" system seems to be a furicticSi of climatic 
afid logistic problems o 

Direct seeding has been successful to some degree in at least one area, 
but it may require some diy season irrigation^ However^ even vaih irrigation, 
direct^ seeding may result in much ?:o\fQT capital costs such as transport and 
nur ery expenses ^ 

Large scale establishment of Cdraiphors ii.v^fenci^ is being tried 
in the hbrtheiti.zorie (400 ispiiyete)^ if this is successful^ lai^e scale 
live^fence operaticsis could taice place from cuttings of Ccxniphbra. 

SxceHent take.and development of A cacia al bida seed3ang3 has been 
©cperienced in the 85D_mm isbhyete area* Tliig is due to superior nursery 
stock (4 mo.) and timely plantin.^ c; seedlings o Many of these seedlings 
are over a meter after one growing season© 

Farmers most show a certain degree of initiative to remain in the 
project* 

However^ v/ith the goal to educate so many farmers as possible* in ^t^^ 
planting of trees^^ most farmers are given the benefit of the doubt* In the 
600 mm isohyete zdne, two^to three week droughts durii^g July and August have 
been e^^rienced^ in every season* In cases like this^ rhbse farmers 
having very low t^ce rate bdt wanting, tb remain in the prbiect are aiiowdd 
to do soc Furthermore the decentralized nature of the project means that 
some faraers receive less than satisfactory surveillance* The solution to 
this problem is hot to elimiiis.te the farmer but rather to privide better 
ediicational- tools such aiS-trainSg films and better trained village aideSi. 

The project is funded _througli 1979» Hot/ever^ it is hoped that i^^^ 
tiott of the * importance of f orestry in the Gahel will aiiovr continuation of 
thi5 pjrbject bf a project rimilar to it vrtiereby the farmer will participate 
in the planting bf treeso Four years is enough time to establish tree plant - 
ings but not enough tine to ingraii t-.ie noti.bn in small farmers that trees 

« • m/ • • • 
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itist be planted and. protected. Ja_shbrti_if the Sahel is to be reforestedj 
the small farmer \ri22. play an important parti 

Other Pr oi?ieffls 

Farmers were ver^sospicious in the beginr4hg. They heard that the 
government would abscond their land once the trees came to tem. Thrcngh 
the constant presence of the forestry agents, the farmers have undestood 
that this is not so. 

The fear of birds also caused^bi^* The fact that trees provide 
hones for birds make some farmers hesitate before plahting trees. The 
bird ^oblera vdH one day be solved* but if the Sahel is t o caitinue to 
be fertile^ it cannot be solved at the expense of Saheiian trees. 



A final i/o rd 

If the Sahel is to remain hospitaM:e* trees must be propagated 
and protected. Modern Tecimoiogy has not yet found sol.utions to the 
problems faced by the suteistertce fax^.i^r v*b cannot pay for fertilxzers 
and insecticifleii The litter of tree^ and grasses provide the bulk of 
iOant nutritients returned to the topsoil every year. This source is 
rralewable and costs only what the farmer pays^oot in energy to propagate 
and pr^e5t it. The lesson of the value of protecting this renewable 
source of nutrients is guite evident to one travelling on the ghg : 
where trees, especially Acacia albi dai are protected^ hy the ^oc^ po - 
pulation, the g^omd is 5aitlnually fertUei where all trees have dis- 
sapeared, so! has the producing part of the soil. 

Fuel isiprovided by wood— this is also a z^newable resburde is 
required if it is not to dissapear altogether^ The me bi^ alternative 
to wood as fiiel is dung. When the^wife and the farmer start disputing 
the use bf dung^ the area has ind<ted been improverished. 
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I am assigned to the I^iallao zone of the SiStis/eHAD Asacia abida prdject. _ 
MajCLab is a faii- sized v^^ee, of approximately 700 perscaisj located 
sefolty kilometers south of N*Djaniena_and it coitaibLS OTie of the larger ^ 
CAi^/CH^ nurseries^ Since W arrival in i^ril, time has been split 
5etween nursery work and field c^erations. 

At firsts most of iny time was .spent in the rturseiy organizing JSid giving 
technical assistance© 1 woriced at the. same level.as the existing C*ef 
de la Pepiniferei f ogether, wc prepared the 120^ 000 seedling^cap^ity 
nursery for the approaching plontibg seasSi#_ I^^^ 
invca^red ; seed germiiiaticn techniques^ 

organization of workers, and organization of wor^c in "t9che"_(pr task) 
systems. By the arrival of the plcarting season, we had the fdlldwing 
cdn5)08ition of seedlings : 





Number of seediinRs 


Acacia" .albida. 


70iOOO 


Parfcinsohia sppo 


40^000 


Az adirachta indica 


3*500 


Prosipis sppi 


2.500 




2.000 


Eucal3rptus sj^o 


500 


Khaya sehega^ensis.. 


500 



The second phase of eg- work in >faD.ao invcives or^aiiisati6nal,_supervi« 
sicHial and technical sssistance v^ith field derations* Here, I work 
directly with the "surveiHants" for each viUago^ I work in two zotcs 
v/Mich serve, in total, 25 villages; each zone beirig under the s^ervision 
of me Eaux er _For8ts a^ent* This season, the "stxr-v-cniOTte'^^^a^ 1 Hated 
participating farmers with certain specifics an oach farmer, such as^: 
firsts seccxid or third year participant, operations coB^leted for this 
season, number of trees liviag in fi^d, number to replant or number to 
be furtiished. Ife also did much work together on preparing the vmage 
for the arrival of the potted seedlings* This Incliided (fiJ^sliLy) ^die 
location and construction of small hclding nurseries (p^pinieres inter- 
mediaires) in each village; It was also necessary at this point to 
locate and develop a water sTOplyf or the nurseries. Usually we chose a 
nearby depression that was known to hold water and then deepened and 
protected it. This water, received from the interndttant rains t^at cone 
before tim OTset of the real rainy season, served to water see<JI4iiss before, 
during and after butplanting. At the same time, we encouraged the farrcrs 
to better prepare their fields f or planting, by digging small basins^ and 
£idding herring bone dykes (c^tc^s de poissonj to trap more efficiently 
rtni-dff watBro__The idea of the small dykes didh«t come accrbss too w^, 
but we hope ttot the farmers v;ill notice the b:^cfit derived from those 
that were done properly o 



During the actuta f>liultiilg, our woric involved nnch demonstratioi dri 
plahting techniques and organiaation of villaee Woiicers into teams 
to maximize use of tiro and materialss Lastly^ I have been inv^vcd 
in the direct sowing portion of bur program. As our zealous agents 
had over recruited^ for this year, we were forced to do some direct 
sotfing in practically every Village, Fanoers chosen to do the _ _ 

"aems-direct" were generally the one with the most inaccessiole fxelds. 

After designating who was going to be included, we then proceeded t^ gxve 

demoistratiocs md handout seeds* Each site was to be S04mJ#±th three clipped 
Acacia aibida seeds (for fast gerndnatioft) c I'fe adted for the same site_prepa- 
rati^: ise* dug-out basin with herring-oaie d^ess ifa sp<m. as the real_ 
rainy season began, about the l8th of jSty, tte operation started, Results 
have been mixed. We found tiie best period for sowing accured dxirang the 
last two weeks of Ju3yj a period which was mailed heavy daily ramss 
The seeds sown at the very beginning of this period frired tie best^achievlng 
heights of- twenty centiaeters the first week in Septembers As the direct 
sowing operation was late in getting started, oi^anization and i^lementation 
were hot c^timal. Many villages were late in reseiving seeda and often seed 
quality was lowi T^hen considering the number of holes sewn, the average 
survival rate throughout the villages is aobut 30^9^ Several vHlages were 
exceptioani, however, having survival rates csf sixty to eighl2y per cent. 
The factors that combined for the great^ success in these villages were : 
good seed> early distribution, good t^ing in soi/ing and genuine interest 
and enthusiasm otl the part of the farmers* 

As this season finishes, work c ait inucs in the area of f ield operations * 
I imagine that next year, ny Work will be relatively slmiiar except in the 
nursery vrtiere I v/ill take a much more indirect roles 
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During the past decadei. there, has been a cant4nuing g^^ess of def ores- 
tatsS in the region north °f J* 'Djaioeh^ capital of Qgd. Tl^^^^^ 
nay be attributed to several factors. The steady population -grcRfxth of 
pDjamma has Increased the demmd f or fir^ood, ^harcoal, and construc- 
?±S^. Furthennore, nmy of the traditional herding and agrxp^^ 
practices are destructive to the woody vegetation of the area. Herders 
often IcK) trees to provide their livfestocfc .vith fodder and trees suffer 
directirfrom open-range livestock grazing. Tlie clearxng of wooded areas 
•for "agricultorai fields and the accidental spreading of fxre from moliet 
fieXds to adjacent woddlots have further deforested the area* 

^se parameters^ along with a prolonged drought, have paused a s^e^y 
rate of soil deterioration, soil ^ror^ion by wind and^rain, 
and crackiiig of upper clay horizone, and -dneral depletion. The _ el tec ts 
arts a lower soil fertiii^ and a poorer site productvxty, which further 
tax the alre^ nai^inal and fragile ecosystem,- 

In an effort to remedy this ailing situati^, a project was ^signed and 
started in 1976 by the Uhited Nations Food and JSgriculture Cte-ganisation 
fEACfli in collaboratiai wit* the ehadian Foresty Service^ This project^ 
Cra/75/013, is titled "The management and e-^loitation of forest vegeta- 
tion in the area around N'Djamena^ Chad". 

Sdffl^ PRO.TECT 

Findinfi : the project was conceived lai^^y through the work o? i^- J°seph 
pSfcgV a FAO Forester froi Switeerland. He was the proj^t director from 
its onset in iSpril, 1976 mtll «arch, 1978. The original^ project doci^t 
states -that the project will operate over a five year period with the 
fa^owing f ihohclai cbhtributions : 

* 1 235^6 from the Oiited Natiais Development 

' ' Progfaja (INDP) 

$ 125^000 from IC^i^GR (a German Intematicaai 

Aid eS^ahizaticsi^ 

67^ 000^ bob CT^A from the Chadian CkJVeirtimenrt 

GmL 3 ^ eb.iective s : the long term goal of the project is: to halt the 
Widespread, random "destruction of the woody vegetation in this region and 
to institute a rations! system of management, utiiLzation and exglw-tation 
of these forest resources, ultimatdr, to introduce a sensible Jand-use plan; 
To achieve this goal, the following objectives must be ifl^leraented : 
1) introduction of a reforestation technique which is^apted to ,th^ ecaL<>- 
/Tical conditions of the area and the socio-economic conditions of the loc^j.^ 
populati^. 2) protection of approxinately 3500 ha^. of naturalL^^^ 
forest vegetati^ through a network of protected woodlots, or .-parcelles", 
aniaication of intermediate treatnents such as sena-direct seeding ana 
SaSSg to increase the stocking ox the "parcelles", 4) invaitory ^md 
lamling of the "parches" in order to develc^) manage^nt jiais aiiffid at 
maximizing the productivitr/^ regulatitsg tile hsprvest, and iitqir^ thfi_^ 
utilizaaoS and exploitation of the wood resources, 5) training _ of Ghadian 
Forestiy ^euts in methods of natural regeneration and protection, ^and ^ 
the use of surveying, topographio, and mensuration instruments m the fxei-H, 
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\ the project is based in an office houso on 

Avenue El. Nucieiiy an N'Dja^^ staff includes two FAQ personnel - 

RobertJLiangiey- (Director) and Joseph. ^ravage (Foresty Expert)^ two GSExadian 
Forest^ iSgents - Djehdeye M'Bainda and M^Batta^Damace, four Peace CJbrps 
Volunteers « Chun_Lai^ Forester (14apping)^ Charles Marcus^ Pam Pbiiifret^ 
and Ray Stewart (Foresters)^ a oecretary j two chaoffeUrs, a forest techni- 
cian statimed at the village of Dougui Touboubdu, and^_"polnteurs"^ or 
work sigjervisorsj ™d woricers « the number of whom rary according to the 
quantity of woric in progress^ 

Project_ equipment inclndes the_f oGLLowihg _ : a Tc^bta Landcruiscx^ two Peugeot 
4QJ., a Renault a Renault R4, a Berliit, t;/b Renault trartors, a Mobylette^ 

assorted surveyi^ topcgraghic^ and mensuratioi^^ 

equipment^ assorted handtools and other miscc^aneous equipnsnt and toots ^ 
^SggEPTICN (F PRftlEOf ZCNE 

The project zone is Ibcated in the general vicinity of the DougUi^perifflen- 
tal Far% which is about 50 lai^ north The zone is estimteS 
to encompass about 32, C6C hai situated soutli of the paved road between 
Dj^rmala and Massagueti 

This sparsely! poptLLated area is characterized generally by deep, sandy soils, 
with black, clayey soil prevalent in the lot;, wet places. The villagers are 
hbmogeniously rauslims, speaking Ghadian Arabic and ©ogling themselves, ift 
livestock herding, maiiS cattie, goats and sheep, farming - mainly millest^ 
and firew-ood and charcoal production* The fbllowihg is ah_ estimaticai cxf the 
breakdown of different land uses as a f uhctich of the tbtal land area within 
the project zone : 

Traditiona]^ cgriculture * 34?^ 
Forest pasture land , 
(3pen-range pasture land 1^ 
Forest under protection. 11^ * 

Oattle trails and transits 1^% 
Other Uses ^ _ 

locpe 

^ After ccHigslStion of the projected 3,5^0 ha of protected "parcelies'*^ 

The vegetation in the project zcHie can be classed as Saheliah*_ The principal _ 
naturally occurlng v;b6dy species include. : Acacia seyal^ A^ niJLbtioa, A^ sbn c galj 
A^ Sieberiana^ Anogeissus leiocarpusj Balanites £fcegyf>tiac^ Bauhinia retictiLa ta^ 
B^ rufescehsj Bbscia ^^egal^si^, Gbmpr e tUi:! spp»> RLchrostachys glonserat a j 




Ster^^^r^n RUnthia iui^ j Tam a rindus i n dioaj 

The basic procedure in establishing a "parceile" is 2ts follows ; tiiroi^ 

general recciiriaissance, good areas of natixrally regenerated 
are identified and the ^hief of the village \^ch traditionally owns the land 
is COTtacted. If he expressee interest in settteg up a "parcelle"> negotiations 
are held to delimit the boundaries of the "parceile Iflpai strikiiig iip an 
agreemSit^ the boundaries are staked out and a "ppinteur" is assigned to the 
village tb form and siqiervise a ^O^man work crew from the village population* 
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The -icJtual protection work consists of building a "zeriba" and^ clearing 
but a firebreak. A "zeriba" the aribic word for a thorn branch barrier, 

is made by piling up thorror branches cut from trees in the firebreak 

area and further outi A typical "zeriba" is about two meters wide by two 
meters high and oo^letely encloses the "poccelle", keeping livestock and 
people outi A firebreak of 20 meters width is cleared exterior ot the 
"zeriba"* SLL flammable plant materials are removed and woody stUn^s 
burnt to prevent regeneration in the firebreak area. Following the 
conmleticSi of tMs work, a guardian - usually the chief of the village - ^ 
is hired to patrol the "parcclle" in the mbrnitig, reinforcir^g the "zeriba 
when and where rxecessary and making sure that no livestock or people enter 
the "parcelle"* 

Payment of Wdricers : The workers are paid in m«iey from project funds and 
fbcld from the World Food Program (liFP). A novice "pomteur'' deceives 420 FCFA 
per working day, with periodic raises^epending on the quaii^^and duration 
^ his Wol* A woiicer is paid 270 FCFA andla guardian 320 K!FA per day. In^ 
addition, the following ration of JFP is eamed per day.^ ^ kg^of cornmeal^or 
sorghum and 20O g of sardines. Mcnetaiy payments are made m jte raiddie and 
end of the month, the food is distributed at the end of the mootft. 

SURVFYTNG Ct "-P-flRGELLiSS" 

To prepare for the surveying work, cement markers, or "bbrnes" were put in 
^•place bh the corners of the firebreak perimeters. Then, by stationing a _ 
S^blite, botli the m fZ and Kern DMKM models were used, over these^"bomes", 
interior angles were turmed. Eistances between ^•bomes" were^ measured by ^ 
SSia rodsightings or Tc^ofiL, a measuring device which emplc^s the movement 
ofiiinTo^g alflibratS roller mechanisms Ch this fashisx, closed traver- 
ses weri performed for all 13 parceHes and open-traverseS^ usmg hand coii?)ass 
and metal measuring t^e also, were ran to interconnect parceHesi viliages, 
major access trails or "pistes"^ and the paved road. 

The surveying information has been converted to rectangular coordinates from 
Set tJoe^Jglowing surface areas were, calculated, ^he nan« bf the "parceKe" 
is^taken from the tillage whtdh owns the land and prbVided tlie labor for the 
Jro?^S(i^r4c. For these 13 par.:eUes, about 41 km of "zenoa" have been 
built and 44 kn of firebreaks cleared. 

faiceile Surface Ar^a ^i^ 



Kilmi 



166.96 

l-Iagueta ff'ff 
mah3_ 41.54 

Tchikete 

Touboubbu L iic qa 

Touboubou U il'-H 



35*08 
36.25 



Ahbhdrb5 

Lassada 

Djimeze 

Goua 

£raebe 

Sbueti 

ffinjelgue 



TOTAt 



76«14 
96.i9 
38i21 
53.73 
40.92 
64,99 
5O;70 



896,49 
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/ Using the rcctang^ar coordinates^ the "parceiies", villages ndjbr 
"pistes" and the paved road \fiH be plotted (Xi a nap to be draim at a 
scale of 1:10^000* A forest vegetati<»i i^-pe map for this regicai_has 
already been develc^ed^ using ihf briM.tiph inteit)re 
aerial photo series. This rnc^ at a 1:50,000 scale, classed forest 
Vegetation groups as Acacia ^ Mos a ic - a mixture of several species, 
or Stepfie open terrain, very sparsely wooded^ 

sumn iHVENTcig mi) smpuiiQ . 

Thus far, f ive pai^eUes - TchiJce I, Touboubou Aiiaya 

and ^Hm. - have been inventoried^ To prepare a parcielie for inventory^ 
a netwoiic of section lines^ or "laycne*", :md pickets is created. Depending 
on the size and shape of the parcelled a base is chosen from die of 

the sides of the "ieriba". At 100 m, intei^cQ.s jiLdog th^ a 
"layon»» about ! m, wide is cleared tin?oygh the "pare elle" f oUowicig a 
conpass bearing i^xtch is perpQidicid.ar to the base iine^ iSicHig this 
"layon", a wood picket is driven into tlic groiiid at 40 mi ihtervals^. 
Afterwai*ds, using millimeter graph paper at a scale of 1:1000 (A rnillinietcr « 
1 meter) ahd paoiig along the "layons" individual trees and grbtq)s of trees 
are plotted to scale on the graph paper. This provides general information 
^_?'^??^ J^^?P^siticai and density, and the location of wopty spaces which 
need to be seeded^ 

To date> only c^e_"pajrcelle"> Tchifcete> has been sanpled* Using the stand 
inventory map of Tchifcete, the en^ty spaces vere rioted and the wooded areas, 
cbn^jrising about 25 ha, were divided into 1 ha (100 by lOQi) ICLdcks, By 
employing a random numbers table^ f^Y® v/ere selected for sampling, in 

effect, a 2C^ sagpfeof the wooded protion of the "parcelle'U Each , selected 
biock was further divided into ^ ha^ (50 x 50 m) sectians* Ittthln each^ section, 
every m»ap was plotted by number and species, dh a section. map_and the foil owing 
measureniehts made and recorded : diameter class of tree at 30 centimeter ' 

height, and crown diameter ^ two measure^ 

used for nieasuring tnmk dian and stadia rods for crom diaroter^ and height 
of tree, except for cases where the height exceeded the four meter stadia rod, 
a Leiss_ clinometer was uaed^ This sacqpling method provides detailed information 
on stand c6n5)6sitiQh and density^ crown vol.ume and density^ and serves as a 
base for growth data. 

This gas t rainy season^ about 400 ha of en^ly and understocked areas wi thing 
nine "parceUes" were siaii-direct seeded with various species of ifcaciaj 
Taii£irindus in d ie aj ^o upartia birrea and other species. In addition, about 
55 hai of low, svrangy land and intermittent streams were seeded t/ith Diospyro g 
mespiHf ormi s ^ 

Most of the s^eds were purchased l<x2ajjLy from villagers who collected them* 
ifcacia seeds^ ciDllected near Tbtirba, on the edge of Lake Chad, irere given to the 
PrPJ®5"t_^y_"t^?_^hadian Forestiy Seryve,^^ were jMsrfbrmed on 

different species of seeds to ascertain the best ^thod of seed ^^eat^nt « 
soaking in sulfuric ^icid or in boiled v;ater^ and the optimal soaking time arid 
acid ccxicehtratidhi 

Follwing a favorable rainfall, the seeds v/ere treated accbrdiiig to the test 
method which gave the best results and brought to the "parcelle" the same 
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day for seiui^irect seeding^ The species chosen depended mainly on the 
type of soil,^^r exai:5)le : AsacAa ^eite^ai in snndy soils ^ S^T^ 
intermediate tjrpes of soil, and Nilocica in black, clayey soils ♦ The 
procedure for seeding was as f ollws f a^jroup of three hc^^ closely 
spaced together^ is made, one seed is placed in each hole and covered 
with earthy The groups of seeds were spaced tta*ee to four niters from 
each other. Iri addition, at the Doi^ui EjcpericT^ai Farn^ bands of 
wiiidbre^s, 10 and 15 meters wide, were laid out^ tractor*.plowedi and 
' semi-direct seeded* : 

NBff PEilCE C€RPS YCgAMT^RS 

This noath,^ three new PCV^s^ joined ^e JDoi^ttl Forestry pTOject^ Pm Pomfret, 
#Ray Stewart Charies Marcus^ Ajnoqgst their duties^ they will assist in 
establishing a seedling hursery of 60^000 trees at the village of ALLgya, 
Improving the traditional tebhnl^es ttf charc 
the forestry and herding practices of Jthe^rogiOTa^^f^^ 
in/ the ongbijl:g,s.urveying stand inventory and san^jling^ and other work. 




buildings wiliL_be construe tcdj priixcipally from MI^®« fm^s, planned 
for the village of Dbugiii fiUaya is the c^struction of a worfcshop-garage- 
Stprage building which v;ill be used f or storage and repair of some proacct 
Vehicles and stod^Hing of ^P food, and the principal cmtrol post which 
/wUl have office and living space f or_ Chadiah forestry Merits ond/dr PCV»s« 
/Two additioaal ccrttr<a posts will be built^.at tlae idll*3ges of Jt^gu^^ 
|^ttnjd[gue« Ife tailed _coiis traction |aans :md bids from local entreproteiirs 
j hwe been sent to FAD headqiiiirters in B^ome tor approval and scledtion of a 
' contractor i: • 

In addition, two md-bricki tin roof , cenKht floor houses wiU- bo built for 
I project use at AHaya and Dougui Tbuboubou*, Negotiations are in process with 
1 WAR for the installation of closed-gystem w^s at some of the buiiaing sites. 

Training of Ghadiaa Forestry persanhel is achieved ihroigh^ 
scholarships and tralnijig in the field. The project has provisions for the 
granting of two schdlarshipSi_each for a deration of two academic years at the 
Forestry School in ^co, Ivory^ Coast, to dhadiah Forestry Agents who have ^ . 
shown quality work" with the projecto eurrently^ HTo Bardbuia, who worked wl#i 
the project in 1976-77 is enrolled in his second year cf study at Banco, 

Training, in the field is a cmtinual af f air mvotving the Change of experience 
aixd knowledge. Thus f clt, the Clhadimi counterparts have shown good progress in 
the c^eration and plication of surveying and mchsiiratipn^ij&struiikjnts. With 
further training^ th^ can become qualified forestry techniciaifSo ^ 

This project has taken some positive steps and directions in its first two 
years. It has introduced an alternative approach to the prevalent method 
of reforestation in the Sahei - that of planting 6 
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,Protectic»i of J^?"turai regCTeratic«i through a system of "sscribas" firebreaks 
and guardians has some distinct advantagesi Jn teras of time, money, and. labor 
establi^hmmt of a "parcellel* is less costly per mit area than establ-ishment 
of a_plaritaticihi _ The techhblpgy and eqiupracrit involved are on a very basic 
level, thus permitting the villagers to do oJJL th^ 

own axes and machetesi ; tflien pr^erly instaiie and maintained, the "zeribas" 
- firebreaks « guSrdian. system ensures virtualiy i06^ protection against 
unwarrairted ^cutting, livestock graiing and fire* Protection facilitates the 
natwal regeh^ratiim process and cdhtributes to' sbil arid 5ite rehabilitation ^ 
Intact "pare elles" are- conducive research, survey arid mensuration of the 
forest Yo^getatioti within eventually providJng voliime and gowth rate ijcf or- 
maticmi 3^F!:^itian, the ^conony of the locjii p^uiation is given a boost 
from the money and. food earned for protection works 

This putting into resemre of some wooded aI^eas discourages iridiscrimiriate 
. cutting and with ^prc^er niariagemerit; aod ex^loitatiori, will yield many 
future benefits to the local yiliager^^ of conser^ ^ 

vation ^rf31_lead the viiiggers to the icportont realization that wise iand- 
uge is iiqoerative and also highly^ beneficial in a fragile eco^stem such 
as the Salieli tELtimately> that realization is the key to reversing the ' ^ 
waritcii process of natural resource decimatiOTio 
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NOTES jmi THE JbRiC5HbP3.. .eN..^^ 



Process ot Jeserti fijcatic xi 

The flowchart on the foiiowiug page is mekrly an attempt to diagram some 
of the more obvious elements in the process of desertificaticii. 

Erom the outset coie must agree that desert encrduchment is^ for the most 

part J a mahmade phendol prolonged droi;^ht alcmg with other 

climatic factbrs^ m^ trigger the situation^ but it is the mahmade pres- 
sures that set up the problem and then proloEig it once it is moving^ 

Over_the past years ^ the increase in services that the people of the 
Sahel have received friSii the outside world has to sane degree buffered 
the effect of natiiral disasters like epidemcs ra^d^ that kept 

the human population irt line^with the regions carrying Capacity for the 
species i This situation ^<HJg_ with the exclusion or omissibh bi; modern 
birth-control methods Has resulted in a pbpuiatibh which is growing atj. 
largely uiiis^stricted rate and at the same time trying to subsist on very 
limited marginal land. 

To the pastor aiist this means that he mst increase his herd of animals 
to feed his larger family and to have enough animals tb get through a 
dry period for he has ho alternative f om bf capital accumiilaticsi* Cta 
the limited marginal raiigcland this lias led to overgra«JJtig» 

To the ledentary faraer \^ increasingly placing cash crops tb sup- ; 
plement staple crops, it means he nAist plant more crops oh increasingly 
scarce lands This in turn leads to competition vfLth the pa§toralist for 
land and uhjudicious cultivation due tb lack of fblloifinge 

To the urbaiiitej^ «hd depends indirectly on the pastoralist and the 
sedentary farmer for food pro&ctSj> means more dircci;iy that increased 
amounts of firewood must be cut in" the' area suirbiihdihg ^ h^ 
to support the growing population* This obviously can lead to deforest- , 
atioh for ^irhirfi there are some very severe examples i 

■/ 

In the end it comes dowi to the^hree^raafa dcstxwtuve pressured on the 
ecosystem : overgrazing^ def orostotiCB , cxtd uhjidicious c LLtiyatibh 
practices i The three of irtrtch^ vfeeh combined with \ »rtbir3 climatic 

factors such as heavy rains ^ wind and drbxight, can coly^ ii^eft un - ^ 
checked^ lead tb devegetatibh^ erbsibn, and finally to deserts 

Ah important factor in the pr^ess of desertification^ the ^ack bf f aL « 
lowing is compounded by the nonpianting of deep rooting coyer crops or 
poriiiiai grasses on those fields v*lch are left fallow^ als the»e grasses 
can hot properly ijaprove a field under e:ctend_ed drought conditi^s be - 
cause of poor viability of seeds or the plants inability to mature before 
the rains end. 
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Haiiy villages xsnder subsistahce fanniiig f ael they have no choice but 
to plant as Such land as they can even though they think the soii needs 
to be left fallovo They only see the present and the present is allpres- 
siogi'furt erdore,in leaving half of their fields fallow there is little 
doubt that they will not be able to produce enough food for their own 
subsistanceo ^ 

Huoans have been favored in the ecosystem said m ecosy^^ fills 

apart, nomally it is the favored species that suffers nost^ 

With proper edu-^cri^. of the people through extension agents, r^did pd, 
I)erhaps in ths future, television of the cai goine process of desertifx- 
cation it is hoped •:hat the. people t^(^ elves will bec^e receptable to 
methods anc teclmiques \feich .can aid in the arresting of ^he process* 

Coiabatting L eser tificatj^ 

perhaps ?t futu3r/) 2d.&e in living standards will lead to a voluntary birth 
cbntrdlo 

Lfed use planning as apposed to family jOaraiing iaJ^ht be 
institute (l) because gbveitiinent craitrols all land, it covid be a very 
powerful tcol to combat desertification (2) because there is no private^ 
bwxership, farmers are less apt to cticc gqpd land raanageiaeht oh their 
owi » A line across Niger his already been dr^Wh, north of ^/hlch no culti-s; 
vation is allowed^ only heeds to be enforced* 

The technology for ccrabatting desertification is there and proveh^ blithe 
problem is getting the people to accept tiiat there is a problem and that 
they have the responsibility to fight it o- The great green wall of Ghana 
was very successfuii planting thousands, of rcilpnieters of shelterbelts to 
hold off the iicngoiian Desert in North*^?est China, biL^ organMing the 
coimtries of the Sahel or even Niger to mobilise that kind of rampower 
scorns ImT^ossibleo OrJie ranching irtiioh can yield 14 times the lean meat 
pc^r acre'^as c^)posed to Masi cattle is a proven' technolp^ that would be 
extremely hard_tp successfully introduce to the nomads (xthe problem is a 
social one not purely technological) o \ 



Relocation or resettlement of large groups of people on marginal land^ _ 
it has bSn dc^e to a large extent already in Somalia. _It_n^ be moderatl] 
^ySi^? to Ssti^ inargfcal land and give ^^"^^^ ^S'' 

St it is purely aband aid measure that ddes_ not get to^the V -ot ^of the 
SnhlL ^ead of teaching people td live with their land, carong for 
irSfti^ If get thi SSI Lt^f it for the long haul they develop 
the^ent^ t^f they cL waste the land away with tinwise practxses 
and then move dii td new land. 
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Basils ftt^ies still need to be done to loolc at firewood supply and demand^ 
to idan where village woodlots should be planted^ etc^ii 

Perhaps the bes^ way to cdinbat desertif icatlcii ia a serious way would be 
a combixiaticti of fir^t preventative ineasureig through strong land management 
a^ s^«dly a lax;ge scale strate^' to institute reccnst 

^yk^ sand dune stabdO^^ic^an^ w^^fareak and shelterbelt systCTs using 

satellite photos and \ihat not to sort out those areas that are least suscepi* 



table^ those that are lost causes j and those that can best benefii: and m^e 
use of the eher^ input* 
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AH^eace Corps Voluateer Foresters in the nations repi^sented at the 
donference are isstied the maiiu^ Itef bres-^ytibii in Arid Laa ds ^ a VITA 
pulCLicatlcHi written by Fi^ Ri Weber o The manual i^ the best pi^ of 
information ^ Sahgljan forestry pubJJshed, a fact we have aii had 

proven tine and againo Tliis is great for us^ thcj volunteers; however_ 

our counterparts aiid_ other host country nationals in bur service (Ser- 
vice des Saux et_Fox^ts) are denied the manual because it has not been 
translated into French^ If anything^ tlicee pediile have a greater ne^^ 
f or the manuli than we and it vd.th this in miM that t^ 
tlci]^ts of the 1978 Peace Corrs Forest^^ wish to request 

the iamediate translatiott of the manu^ Reforestation in Arid Loads 
into French and the distribution of the ni^ual to bur services © 
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"1978 Peace Coips Forestry Ccaif eren^e." 
ectober 25-30^ 1978 
American Cultural denter 
Iliamey^ Niger 

Wednesday, Cfctober 25 

1500 - introduction 

v/brfcshc^s 

1510 - Range Problems - Jake Green> Clhairmah 

B. Process of Desertification - Gabe Tucker, Chairmah 

1640 - Ai t/oik in the Nursery - Tom Shav/, ChairxnaH 

B. Combatting Besertif icatioS - Steve SeefeLdt^ Chairmah 

Thursday, Cfctober 26 

evening of Cohferehce 
0800 - i/elcome, Stephsi North, Associate Qirectdr of Peace CbrpsA^er 
Le Capitaine Abdou Daoure Director PiO^ des Eaux et ForSts/lliger 
Sa presentation^ le Rfile du Volontaire dans le D(!v^oppeTOnt 
Forestieri 

Country Presentations 

0900 - Niger 

0920 - t^per Volta 

0940 - Fred Weber, ta3ic aa the history;'' of Peace Corps Forestry in Niger 
1215 - Lltt^OT 

Eadividuai Presentations 

1606 - Ben Bastyr 

Title : Reforestation of Ronier Pain in the DaHol i'Jaouri 
Region : Niger 
163 0 - Maiy toung 

Title 2 Village Nurseries 
1700 - Jake Green 

Title : Bbuxidry Layout and the Placement of Bomes around a 
For^t dassee (Slide presentation) 

1730 - ^ake Godf rey 

Title : Slide Presentatiwi the Pastorial I^egidh of Niger. 

V 
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BVidajr^ October 27 ^ 

tforfcshops 

CSOO — nSand Dunes « 6abe Tucker^ dialnjan 

B« Project Ptaidirsg - Gary ^erts^ Chainam - Director, JEuthrcn 

^ World iteiief 

0^06 A« yoocB.ots - Steven Seef^dt^ (^tairnmn 

B« Gsttidg Oomamltj Support w jack RcUlnsj CtaArtnan 

1060 -i^A^ ^Ondbreakjs « G3.ai Groben, Cbainnazi 

Role of the Volunteer Forester ^ Tom Stmt, Chairman 

1100 - RoDier •« B^ Baslyr^ Chfli.rmah 

Bi Forest Stratif icatioc and Otassificaticc - Jeff Toimer, Ohairman 

Field Tidps 

1366 - CGLose CkStlference leave for Park Spea^ ni^ht in Paxic« 

__ o ■ 

Saturday^ October 28 

All day In Park to study forest ecology • Return to Hiaiaey to tbe 
aftembcii^ 

Smd^p October 29 

Trip to Keita to see stabilized sand dune at ^fori£• Spend night in 
Keita* 

MoDidayj October 30 

Visit sand dune at YegalSLan. Return to KLamey 
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Some PrcseatatimB from tibe 
Peace CoxTps Vorestry Conference 
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REpejgp mm chad for this arumands forestioc c cwFRRaj^ 3N 



ESR 1977 



BepQia: csi the statiis ^f Fctt^ stry i^_^}^_J^7 

Fb«stiy in CSad is presently fir behiiid the efforts being 
made in other Sahelienne zcaie countries. But this does not 
mean that nothing is being donei Ipny oarganizaticxis which pro- 
vide ftrnding f or developmOTt in underdeveloped countries 
arc nw begiHoing to look at Folresrxy in Chad seriously for 
the first tijue* At presetit^ the main interest iB- in the 
pointing and piKJtTOticm of the Gao ( Acaci a : aib ida ) in areas 
vhere intensive agrijc^tilture has^ over a long period of time^ 
ija^proverished the soil^ and reduced the lands capacity to feed 
its people* 

Beginning in 1976^ C*A.R.E. C2i^ stpt:ed a lOTge^- scale 
planting operation for the Acacia Aibida in the region south 
of H^DJamena. C.A,R.Ei *s project involves the participdticai 
of the locii faraeM^ who are encoura^d to ybrfc ^ pLahting 
trees by a regiSar nation of food ^ftich has been contrdbuted - 
fjy iSe Unites States. The Jjroject built and maintains six 
tree nuweifes in the zbne. Sat h nursery hM either a Peace 
ebrps Volunteer or a Chfuiierme ilaux et For^ vSib is 

responsible for the work schedule at each site* 

In 1976^ ISee hec cares were planted in the first year of 
the ^ject^s bperatibha With a suivival rate deterram 
the end of the dry season of 40^# In 1977, the seccatd ar of 
the project^ the number of hectares plaited was increased tb 
2*500 Jiectares with a higher survival rate csxi)eoted duetto 
jjicreased irork in protection of the young tve^3. C*A.R.E. has 
found that iiidividnaaiy-fericed trees, using thorns or grass 
iats^ provide the test pbssibl.e protection and the lowest cost 
of time and labor* 

./ . ■ 

Another organization also involved in the planting and 
protecticn of Gao»s is the Fund d'Assistance et Cch^op^rati^ 
(FiAiGi) F.AiOi has begun a twb year experimental project to 
try and plant, the Accjzisi Albidar in prodwtive fields of 
cbttOTi and millet to hopefully increase the productivity of 
fields that are now e3chsnsted by continuous farroing without 
time to lay f^owi At the ehdLbf the tv7b year e3q>erimental 
jfrogrBBip the results wiU bejcbllected and if the J^jec| has 
^ov^ successful, the Fund European de Deyelopement (F«E«D«) 
is prepaared tb fund the continuation of the project for 
ahbther five years » 
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^The project inTolYes usi^ ioca^ f aimers as volunteers lAo 
T^saxt the Aoaoia Albtd afl prorided 1^ ^xax et Fbz^ts ^ t&eir 
fields during the raloy season^ Tbe project puts a great deal 
of empbasi^ cii the value of the Acacia^ftlbida to the local 

farmer^ and a lot of time is spent talMng vitb farmers abwt 

the tree's value as a source of organic nuOriment^and ra^ source 
of food for gjgzjng mirn^s dmfag the ^7 seasoii^ However ^ 
to insure tiie participation of the farmers partictSLttly in the 
^rt:ecticii of the t^es ^dm goats and wild fires^ a cash eh 
cbuz^^gemeht of 10 francs CFA is going to he paid to each 
taxToibr for every tree lAich is alive well at the end of 
the dsy seas^ in M^^ Ihis^^ject^lJ^ 
ing of thoxns or grass mats ^or protection agid^t graziug 
antotfg apd wide bare -i* ground fire laztes toTyrotect t^ 
plahtatioiis of brotisse fires • 

This pxs>ject will also involve a research isfiase in f^ich 
10 paxti?ls, 25 metew X tove been laid out # 

AlbiaJaa and five adjoiidng parcel^ a« COTj^et 
teacjaJabijd as^ ^e experiment is to determine n&etfier or hot 
Acacia ^Albida does actually io^rove tte gz*owth and producti-^ 
vity of millet^ and if so^ how rauchi* The zaiLLet in the paxtiels 
is being measured for height growth eveiy jfiJteen days^ a^ 
^bBxi the millet 1^ harvest ed^ the_ grain will be weighed t o^ger 
the compaidscn b^ween grown xmder Acacia Albida s and 

those grown without Acacia Albi das o 
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HCNDBREiK FLAiTING 

by 

Tom Shaw ' 
Peace Corps - Ni^er 
August 1977 
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The purpose of this stxily is to present an alternate method ^or piaixting 

a windbreak given the specific task of protectiiig the area und catiratioa 
aroiiid a viiiage rather than the via±age_its^ from further damage by wind 
erosion. Ordinarily windbreaks are i^anted in loqg (10(30 meters or more) 
rows of parailei lines evenly spaced over a given r(^ioa and perpehdiciiLcir 
to the dixectiott of t&e wind, tfader the proposed method the windbrealcs 
will be jdanted in rows of short sec ticixs set in a semi-circijlar pattern 
completely covering the cultivated area around a village. 

asGisgai w ^ stuiH: area 

The rallol Bbbc^e^ ah ahcient drainage channel of the Niger river, 
f rom Mligue in the north, due south passing throigh BlM 
until it reaches the Niger river. The tellol, a Fuiaai word, is the 
valley that is formed between two sets of ridges i The width of the 
BaHc^ varies from as iitl3:e as tifo kilometers to more than t«i._ 
Rainfall in the regxcai ranges betv;ecn 6CM3 to 800 mm. per year. The 
rainfall is at a minijaura izithe north and increases as one goes south. 

Normally the radny season begins late in May or early in June^ and , 

ccHitinues mtlL late in September. At all times of ths year the water 
table is located approximately one to five niters below the soU surface, 
ffe prevaiiing wind comes from the south-east but varies, to 30 degrees 
either side of this* ; 

The Vfindbreafc project is located in the douthern half of the Bobpye aroirai 
the village of Tonka sarre. Tonfca sarre, a snsll Djerma viiiage of aboiit 
150 people is. located 52 Idlometers south of Binii-N'Saoure and 6 kilomsters 
south of Beiandg. The purpose of the windbreak is to protect the terrain 
tnder cr<^ production and prevent further loss of the soil's fertility due 
to vdnd erosioni _ At the time of the project the terrain was almost bare 
of trees and shrubs. ' -.^ 

The land is cultivated in roughly a circle around the village^ the majori"^^ 

of j^ttch is located on the nortfa^vrest side of the village in a semi-circle 

from northeast to southwest * Very little of the land behind the village 
(south) is ctativated because of the presence of a cattle route, 50 losters 
wide^ leading to the Niger _river. The planting a otie dui front of the village 
has a maxinium depth of 1200 mBters and a width of 2000 metersi 

ijETHegfi 

. ff ' ' , . . 

Given, the task of prptectihg the local fields and the var7ing wind direction 
I decided tha most eff icient rnean^ of protection would^^e to 
brei^ in rov/s cf ssEdl sections JJOO meto v/ide and forming semi-circles 
around the viiiage. The majoritor of these will be placed on the hortte/est 
side of the village^ 

RLrst a roUgh map of the area shoiAd be prepared^ This tdll be used to decide 
on t-he riufllber of sections per semi^ci^ Csee example.) After tl^ ha| been 
coii^eted one begins by placing the first seption ^araiiei to tiie vill«e 
(peipOTdicuiar^o the wind) aiad 150 to 2GfO meters but^ This leaves the/ area 
direc-Gy in front of *the viiiage free for its future exgpmsion^ The section 
- shbiidtbe wide ehoi^h to completely oovei; the width of the village. Thus > 
allowing the other sections to effective]^ encircle the village. For Tcnk^ 
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sarre this was fomd to be. 4i30 niters. Next otie must calctf^^ 
30b meter seciiasxs will be hecessaiy-tb cov the cultivated area* 

This is found by subtractdjog the 400 neters from the inaxliiium width of the 
area^ 2000 ceters^ and dividing. this by 300i Thus each semi-circle wOlr 
consist; of one 400 ineter sectiOTs and five 300 laeter.secticais a total width 
of 1906 meters^ Neoct decide on what the spacing will be between each row. 
The rul^ of thumb is 20 times the maximum expected height of th^ taiiest 
species u^ed^ Since in this case_c«ay Ej^^ jyliJCl^f was, used, which 
''has a laaxinwnLexpe-.ted height of 7 to 8 lueterg, tihis distance will be_ _ 
150 EOters* Finally the number of ro^/s of semi-circles can be calculated. 
This will depend otl the depth of the area ctdtivated (1200 meters), the 
spacing betv/een rows (150 meters) and the number of trees available. In 
this case it is f ive# - 

At this time the maker-up of each section shoxid explained ^ Each, will 
ccaasist of three parallel lines spaced one^ter apart and having the 
second anil third lines off set: from the first by «ie axld two meters 
respectively. TheoretxcaSy ^ateh i5ne_is, pl.anter with a different specif s^ 
Ideally the first species shofflLd be a large bush or a scall tree^o protect 
the area close to the gi-'oundo The second i^ecieS slTOUld be EKdium sized 
tree i7-8 meters) and the third species a large\ tree fteuiS meter s^^ 
exacyfl^ei one possible cbmbination would be P^^aaSSlia ac^eal;.a^ PrgaO PAg 
jSISora arid Paifeia biglaboais (Nere) « The trees are th^ planted ^very 
' third meter along each line c This vnH place (xxe tree every meter of the 
windbreak because of the offset of the second and third lines « . - 

At this point woric at the site will begiiic. Oily shovels and a cogpass wJU 
' be necdsscny* SUi of the measurenentiJ are done b;^ pacing iiee, the length . 
of the lines and the spacings in betvreen them^ This vribH elimiJiate the 
tine ccttisuming task of measuring with a rope or chain coid is dust as 
accurate. Three people \fiii be needed to mark the line while the rest of 
the woike^s are digging the holes for planting «_ Marking is accomplished 
si^iy aSd efficiently by haVirig one person find the line using the co^^ass 
a3ad_a seccxid personate serve as tHe mark for the line* The third person 
wili then maifc the line f ormed bet:^?een these twoi The person marking the 
, holes paces three meters marks/?he place, using a shovel^ then paces three 
more meters, marics, continuing in like manner until he reaches the second 
person. At _this point he will trm around tod_ begin marking the second 
line, offsettiaig it by eye* After the second line has bee^i complex 
wili theS mari^L the third line in the same manner. At the same time tlie 
other, tv/o people. vrill be lining up the niaxt part of the Ime* Each sectiai 
will have 100 Jagles per/ line for a total of 300 per secticHic 

I think it is best to start by piac5i]^ the groi3^_Df five 400 CBter sectiOTLs 
first to insure that they ar^ centered on the village » After each section 
is finished you will- pace ISO neters arid begin the next row. ^en the ^ 
group has been finished you will paoc back half the distance (see exanplci 
betv/eeh the rows (75 ceters) and bc^in the placement of_the_next groups 6f 
sectidlis (3pd meter sections)^ Thi:-. vnH continue until fOl the sections 
have been nr^^ed and the hol3s dug. If there is an 'bbstructicsi such ag_g , 
marsh the line is just shortened th.^ appropriate distancejA on the 6x3353.6) 
and added where it is deemed most necessary (B m the exajii5le)o Now you 
will wait for the rain -3 5^ order to plant the trees. 
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ils a result of this metiiod iO kfiometers of wtodbreoks were marfced arid . 
tile hdtes dug in S d^s^ The work wbiad have been finished in f bur days 
if it hadn't raiiied ca two of the days • Ch the fourth day 3195 nieters 
were fteished In 4 f hours using 16 wbrfcers to dig the holes i Thus i 
think that an average of 2700 to 3000 meters per d^ caa be expected, 
weather pennitting, ^fith a work force of 19 peoples The actual planting 
of the trees was done ^^eratira Sahel--Vert" for whiish. reason the 
anipunt of time necessary to plant each fcilbmeter has not been calculated* 

In cdnclusiccL ther^ are many advantages to this system. The^e^ 

effectively trap the wind through a vride range of wind directions i 

Seccidly. the small sectiwis are niich easier to mark than long straight 

(par aUel) lines. Ifeeping the lines exactay straight and para^^ is 

hot as critical because the lines are not lo^ enough to teve "ttie problem 
of cbnvergeiices# Thirdly smail ohsaiges due to ioc^ iiC* 
iSifshy areas or roads, can be easily accomodated. They are also mare_ 
easily ad^ted to fit ^e overaii pattern of citbtivatioh around a village^ 
Fourthly ihs s^H sectiws eliminate the problem of having, to much of 
the wlndbreSc 5n any me person's field* Jif thly the visual inisact of m^ 

seatloris may be less than with long straight lines dui tte mird 
local inhabitants thus decreasing the possibility of their being cut down* 



Thomas Slaw PCV 
Birtii-^J ' Gaoure 
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i'Mbreak Project - Toaka sirre ■ irrofiissenent de Boboye 
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I BitrdCiicti ctt 



these notes are the obseivottoos acq^ixed after 49 ^b^^ 
direct seeding e:cperiehce with Acios ia sen cEal near the viaiage of Bader 
in the Airdndissenient of Dakoro* Eiey in no lay represent a scienti^flc 
study biit merely a practice attempt at reforestation direct 
seeding^ i do believe that they are wbrthwile and at least provide a 
jfoundation for further attempts in the direct seeding of Acacia sene^alj 

ii Pre'hh'^^^ Work 

.^eed nol3:ect x(m 

Seed collection is carried but well before the seeding operation^ 
Generally both Acacia laeta and Acac ia seneg a! are ready to d^op seed 
in Ncyvmbei^ebe'mber I hive found "that the seed of A» Laeta is ripe 
before that of Ai. ^rag^^ ia the same regidhj unless you prefer a 
mixture of the two' species instnict ybiar collecting crew in the means 
of dtfferentiatlhg the two species (see Appendix I)i 

You may want the local Inhabit^ts to c63iect seed for y6u# Pay 
them whatever standard measure ia coOTeDi.dit_^plaliiihg well that 
the seed nmst be hmd removed from its shsU. In this case expect to 
receive a mixture of the two species'^ 

Hand removal is superior to that ^one by potmding in a mortar. Up to 
50 j6_of the seed caa be damaged by pounding them in a mortar (see Ai^)eh • 
dix II). 

t ^iquet age 

Piquetage is a must for direct seeding^ The gum-trees, when ger • 
minating* wiH be very difficult to see and thus a well, placed piquet 
will greatly aid in cultivationi The piquets also fe>cilitate survival 
estimation and the actual direct seeding bperatibii. 

e» Cultivation 

if we cbnsider the lOantation site^ in a srase^ a large jOaat^^ 
it is easy to see lariby cultivation is important. Rapidly growing weeds 
easily out-compete the gum seedlings for li^t,_water, ^d soil sproe i 
The best iethod would be rb cultiYate the area before secdang* This may 
cause problms in farm fields. Cultivation can^be. done ^er germina - 
tion to be follow^ by han^ cultivating near the plants themselves • 
Probably the most important point is that the seeding must always be 
done tb the same side of the piquets^ i.e* always librth, cast^ etc^This 
must b? made clear to whomever is_ cultivating or your direct seeding ef- 
fort will be easily and quicldy eliminated. 

i i i/ i i • 
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The qusstiOT of whether or not to seed i^i agricultural_xisl^sj^^^ 
be up to you aiii t:as local famers. iui egreeaeiit can be arranged to do 
l±y3 fe.icine^_6r a staggered seeci^g ov^^^ a. uxLnber of years i ki axiy rate 
aake them vfeil a:'/are that after the tliixc: or fourtit year tho no use 
rule goes iiito effect i 

Di i'encing 

It is libt n3cessary to clescribe th^ advantages of plaatatidh 

fencing, ild plantation can ^cpect to successful v/ith tiie free pas- 
sage of peoplej, venicies, and aniaalsi. Thoins or v/ire \rill b^ refiuired 
and live fencing can and should be included. 



III. Geedi-i^ and ourviyal 
A. OraiLi Treatment 

The qtri.ckest and most effectivo troat:.ient vis soaldng th;5 ss3d frcxu 
12 to 24 hours, iii v/ater at air teiaperature , lluch gerririna^uion su^ 
cctn be obtained hy pOLacii:ie the seed i:i crater the :riane^^ good rate ^ is 
finished^ to be used for seeding the i\pzt days 0thend.ae^if ths soil 
already ccMitains stifficient aoisture the seeding can be dcsie at your 
cOTiv^ence; The idea is to Iiave the tap root of the seedling follow 
the soil rzdxt crater dovxa to the seasonally elevated \iuter tables ( see 
Appendix IH)* 

D« Depth 

Ag^i c^sicer the plantation si^ace as a large plastic poti Kie 
seed shotad not be sovAi deep as there is a tendency for it to rot^^ or 
not reach, the surface even if it does germinate^ An adequate depth is 
from 2 to 4 cms. 

There are several to fora or scoo^p the seed hole. TIae aost ef^ 

fective in teras of seed gsroination is to fona the hole by hand, as 
this laethod yields a fairly, constant hole depth. The niethoc is siov/ 
and depends ;juch on the soil texture* Ceverai tools and ii^iMvisations 
thereof are useful. These range frau long and short handled, hoes^ to 
piquets. These .tools speed up the operation but care inust be talceil 
to control the seed hole depth. 

G. Containers 

Dringing the treated seed to the sit'b in easily iiianageablc con - 
tainers is of great helps Sxcicets oz Hateri.:ig cans can be used as the 
seed can be treated in these the day before seediijg. 3aall hand held 
containers are required for the seeders. Je found 1/2 liter or 1 liter 
plastic goblets to be effective. Most uet2l_contaCiners are also fine^ 
although containers of siaaller tliffii 1/2 liber XTi^i necessitate frequent 
trips to the larger seed containers^ 

• • • • • 
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GeeddLie toauc of tx/o iueii per are eff3ctiv3jias ons r.iaa foms 

the hole tils dtlisr tlbii tlzrows tha seed trto it^ fiiis itj anc. firms 
the loose soil \7±th his footi One man can effectively do the saae but 
iauch is .lost ia speedi 

the niuabcr of seeds per hole caii be disputed; oot escpexierice beixig 
to talze a siuall group of seed 10 to iS bctxroen the tmrab and first, 
tliree fixigsrs and then throw thoia into the hole^ _This nuinber. should 
obviously depend on leather the seed l/as liaiid shelled or shelled by 
poirading, the pou.ided requireing the larger nuuber i.e, 10 to 15 • 

Host of seeding ;/as done before 10 aimi to asstcre that the seed 
was <m v;et ground. Hear Dif fa excellent results were obtained \riLth 
aftemoOT S3edi:igi 



IV, Advantages^ a nd Disa d vanta s^ s 
Advahtap^es 

1 Speed - sssuining that the direct sc^ediiig operation is hot the 

only operation of the _y«2ar^it ip. f ortunate tliat it call be 
quicia.7 accoinpllshed duri^*^ a IdLiited railiy seaSQn,''^even 
Tvfitliin a fe\f days, 

2 Requires less preiiainaiy woric - this is with respect to the 

^pfpiniSrei Host operations i^qi^ire fencing and cultivation 
at any rate so.those.mcBiths no5?ded to grow potted stock 
:d,t:; A, Senegal are left less burdened. Also being abie^ to 
effectively reforest at a lower cost and vrcth less trai n i n g 
of jpersoniiel, should be of help any^^ere in the Caliel* 

3 Results - xTith geraination x/ithin two days and up to 90 % in a 

wsel:^ this technique should be given some thougliti 

Disadvantages 

1 Seed reqiiirenient - if we consider me p]^^ or one piquet 

as a unitj direct seeding will require^2 l/2 to 5 times the^ 
amount of seed aa. potted stoc!: operettions fbr^the same sur - 
face area (ises 3 seeds/pot and 15 'seeds/piquet). 

2 Itis!c - v/hereas potted stock can be ffdrly well cantro3Jted^M 

sbUi x/ater and liglit caiipetition, di^ ^^"^f^^ 
tage in this area. Of course field cliiiiatic cbhditiaas decide 
the survival after direct seeding or planting, however potted^ 
stoc:: zias an initial groi/th advantage. Decidixig x/heiitb seed is 
also rtslcy as rain is heeded soon after seeding^ 

• • •/ • • • ' 
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3 Uind prbblsiis ~ vdadblbt?!! saric collects ori organic iostt^sr trai^ 

psd by -the thorns o^*, the young sesdl^gs. lha taSier potted 
stoc:: are usual 1 y not caarf.eteiy ter±ed as is usna33y the casb 
Vfita th3 seedliags* Occasidhal cleariiig of the collected debris 
vrili be ii3cessary to ensure the sescling^s survival. 

4 Cultivation - direct seeded A# sencg^ is not as prepared for 
•co:5)et±tion as potted stocks SarefS. and close caltivatioh is 
require iaclud-rng the thinning out of each group of guia seed- 
lings* 



^Recoaaend ation s 

I i/as iapresGed by our results^ espscsially since dijxict seedi:ig 
attenips fire rare aiid poorly docioniented^ ilsvertheless bitr wbrli \fill 
abt nialce direct seeded Acacia sciiegsl tile panacea of reforesteticsn in 
the Gahsl, Obviously moi^ worl: neededinore in the reaia of SKiall 
scale attsapts in different regions rather than large single site 
* proofs' of Acacia Senegal's direct seeding possibilities i Carefully 
kept records of rainfaHj, i^in \/ater soil penetration^ and the effects 
of cultivation v/ould be a start. If sods net hod can be detertiihed to 
talce a bit bf the guesst/brk but of when to seed, OTuy. more attoapts 
may be inade • 
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Append!;: 



Cpecies diifereatiatio n : iaeta^ Ay scn^sal 

5S 



!• Ginall tree, usiiaEy up to-8 neters* 
2i Baric grbyish taa^ wltli si^igfH; fissures' aacl flaldLiig^ 
the base of older trees dai^.:* 

3i C<Mapbiind pinnate loafi 

Thoms on the stea ahcl Siaall spiiiss on iesf 



Difference s 

Ac acia 4ae£a 
v/idc leaflets 

usualiy 2 tiioms ixi a group, pbint-^ 
ii^ perpenc-iciOarly butv/arcl or 
•av/ay f rcu tlie a|>e:c of bran^, 
if thorns are a triplet they^aH 
point ddvaitmrcl 

daric tUorns 

widep-.^h6rter seed 'pod 



Ac acia sertefta l 

mxToVr leaflets 

usually a trivet of tlioriis^ 
th3 two laterals pointing uj 
the central thorn dov/hwardj> 
if oixLy two both point ddmvTard 



Lish thorns 
iiaixoTrer poa^ often constricted. 



X X - ?vssults of danaf^e froa a rahdau-sa ^e ef shel led seed 



sample huaber i 2 3^ ^i- • 5 % 

auaber of good seed 137 6? 8? 5^ 56 
niiber of bad seed 8a fl 60 3^ 123 44 
(oraclcsdi aborted) 

t^:en from Happort uensuel du inois de Dece/iibre 19, 
Pro jet Gonaeraie 1-1-76 L» Halc:aynsIdL«-D2l:drd • 
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|»eaa^ m -» RAB caiai DAR ^ BAPSR s June, July, August 1976 
8 « x^lxie^ tbat dny 8 » seeded that day 



]^or' results 

mitoh damage done 
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exceiieiit i^sidts 



pegr results 
millet more tban 

2 meters high 



Day »• Pilots mn N« OTours 

14 2 500 6 3 

15 2 62b 

iS 3 580 ■ ^ 4 

17 3 890 6 : 4 



In si«tera wlfch seed a£^>iSxciiiiateTy eacti meter 
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August 8, i977 

VILLAGE REFO^EJiaaiCN 

li Project Locale - The project is being exi^cuted the Sous-^^^ 
af_K6mbissirei^ Prefecture of Ouagadougou, t^per Voitai In allj twenty 
villages and village groiQ)Sj ail of the Mossi ethnic groizp, are partici^.a^ 
ting in this pilot z^e. Kombissirl is locate(L42 Jcilometers sputh of - 
CXiagadougou, while each village is within 40 kilometers of Kbmbissiri, 
Located in the northern-Soudanian climatic regicn> the averse annual 
precipitatloa is approximately 90C milimeters. Sons are tropical ^ 
ferrugiSLous v/ith a_surface layer poor in organic natter am often sandy ^ 
or ai^iUaceous, The vegetatioa is typical of that found in^the Soi^anxan 
zone, yet being in an area which is heavily poptdatecL and cultivated most 
of the origixiai wooded s^vramia is deforestated* .Families can no l^er 
find household vrood needs from within their i^diate surroundings^ Wood 
is either hand gathered by women, or transported into the vijU-ages by ^ 
dODfcey*drai/h carts „_ Not.one village within this project has had a previous 
plaatatioo. while cmly a few individuals have recently planted such species 
as Neem ( Azadirachta iadioa ). Cassis ( Cassia siamea ), and Gm^iaa arborea , 
for the most part around the fsaiiiiy cTornpoundc, 

!!• Technical Reaponsib^jy « The techrabca. responsibility of the p 
execution'comes under the Office of Forestry Managcnent and Reforestation of 
the Ministry of aivironment and Tour isu (Direction de IJAmenageaerit Forestier 
et Reboisement du ffiioistre.de l^I^ivijrcrinisrit et du TourismeJi toe forestry 
agent has been assigned :^ull«tinie to this project, ^so, assistance comes _ 
from the personnel of the' IMitedJTaticns Development Program (UJDP)j, perscSinel 
of_the framevrbrlc of the Sous-secteur of Kombissiri vrithin the Ouagadougou 
CRD, Material ^d equipment such as a Toiid_Rover,_ga£5 and tools arejprovided 
by the IWDP. Trees are boi^ht by_ the UiD? from a lai^e forest nursery at 
Nagbangre^ i6 kilometers from Kbmbissiri* 

3BHi Proj£t Goals - The objectives of this project be divided bet\/een 

those longAermand those immediate. In all cases it. is of primary iji5)ortance 
that there be a good success before financing continues. for other such projects* 

A* Immediate objectives : * / 

- to mobilize and educate the inirai populaticxi in vie\/ ,of the 
heed for a better environment, i _ 

^ to bring to the villagers t awareness the need for reforestation. 

- to teach villagers the methods of reforestation (i^ei how,^v/hen^ 
and where to plant trces^ hw to maintain and harvest themj. 

■ ; 

B. Long-* term objectives t j ■■ 

« to stop the desertificatioLi arid deforestation of the Sahel. 

- to protect the soils a:id crops against dryiric vr^^ 

- to furnish fire wool, construction wood and supplementary ^ ^ 
resources such as fruits, tanins and leaves used ^or medicinal 

'purposes. ; j t. _ 

, ^ to provide shade trees and v/iiid breaks around fields and houses. 
« to ameliorate the ricro-^climate and esthetics. / 
p- to alleviate the p^ressure on natural covdr. 
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IVi Oiiyaiiia;atdcgi of the" ' Project at th^ Villa ge level 

l^eting at the Sbus^PiUfTCture ; Ch May 17, 1^7} > Jieetid^ 

was held at the offiqe of the Sous^Pre^^^ iJi Ko^issiri lii order 

, to discuss the ramijCicatiorxs of this project^ attendance vms everyone 
who is technxcaily responsible to the project as well as Santcw chiefs, 

e^toa Secretaries, village chiefs, and those responsible i'or yiiisge 

* groups ts ever ai ??ighborhoods with5^ i^^K^r village) i At this meetii^ 
^st the major points of the par^oject were discussed^ The name of 

each iStorested vStlage and, viliage.groi^ was inscribed after which a 
schedule was prepared irx vievr of the visits to each vilia^ei 

Tourney to_^ach village : Ox May 20 and 21 we visited each of _ - 
tlie ti^eive 6v2Q±idl villagg^s* Vpcxi arrival v;e vrent directly to the chief 

hbosfe before cdntiniiing witli him to the clidseii plantatipcL site. Most 

villages had decided to plant one hectare (in the end t^ 
2 hectares each while _ two others planted § hectare each) i. Then the forseen 
plantation site vfas rougidy outlined usir^ SO meter cables axid stakes^ ^/e 
then told, tl^e -chief 'and villagers to prepare the quantity^ of stances necessary 
to .picket the terrain (each plahtatibn has a spacing of 4 ^ 4 loeters^ thus 
625 stafces/hectare) Ch one pccasio.! we recbimuehded the village chief to^ 
choose another site because the terrain of his previous choice was already 
reforestated with tiany native trees of all ^es« Before leaving we asked 
the villagers to prepare the stakes, to clear' the site of vegetaticxi excep- 
ting large^fruit bearing threes, such Ifcrite ( Butyr^aperuH paifcii) and 
Nere ( Pa^fcia b^iobosa), and to fij? a return date on which ^re would assist 
in do:b^ the picketing ^ At later dates nine other viHogos contacted either 
the Sou5-rPref ecture or Sous^ectaur of the CRD in order to express their 
interests in tlTs project^ Afterv/ards> at convenient tiroes we visited these 
viUages in order co coE|>lete the af oreniei.itiQned wor!c» 

■ Kcket52?c_the S^tation : At the first cieetinc it r.as u:ider*« 

stood that ail the work would be dcrte by the viUagerSi. If the site had 
been well cleared,, ill the pickets Iiad been prepared and enough wbzicers 
were present to help> it was easy to finish the picketing of ale hectare 
in 2^3 hours. T7e used a level to 'del^riuine 90 degree arisles, 
we could have used a 30 x 40 x 50 meter triangle to find the square* At 
first several plastic coated nyion metric cables v;ere usedi These stretched 
enoimousi^'- wSdie it was difficult for /the average peasant to read and 
compifeiend tlie numbers ^ Later we used a ho3:?p rope on which theri^ was a 
sicple Qvi^rliaiid Icnbt every four meters^ the desired spacing beti/eerl trees* 
This latter oethbd proved to be more efficient and accurate* 

-D^ aieging the rioles : jfif ter finisliing the pickotixig we explained 
to them to dig the holes as soot a^ possible i "^®_S^® instructions cxi hole 
' siz^, specifying a diacieter 2nd depth of 50 ceritl^tors^ Vi'^log^rs i/ere 
told to place tlie topsbil to.one* sirle of_the Tiole and the dubsbil to the 
other sidci Thiis v^h^ cne plants he cbiid put the better soil ill this 
bbttbm of the hole /Inhere its nutrients v/ill be readily available to the 
\ seedlings roots « Picks^ shovels, '^O'-^pe^oupes, and iron bars were loaned 
to villages up^ request to order to f :;^ilitite the dig^mgi ^/e. learned 
that it vras bost to have me perscxi 21.. each ^-^Hago he respaisible for 
returning tl:u3 tools • 
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3<. a^taticii : HLantirig bes^n on July 2t after, a. heavy, raxa. 
Jirst ife delivered trees to those vlll^es who had fiMsla«l.the nOle 
Dreparatich. :/e tried to caitact the vi3iaces before jrxigxne. the ^ . 
seedliJngs. In this manner, v^ith a fixed da±e we were assurea that tne 
villaeers would he presertt to plant, the symc day. However we arrived 
at some distant vdilages vitlidut priOr wamixi£:because it woulu i^ave 
coisUBed india^eiasiblo tiine. all 3uca c:;ses the bare rooted^plants 
(Cassia, ileeLi, Oielina) were planted the loiiovrms day iJ. not t.ie sa^^ 
Therefore ir. each village we dug sinili holdinc beds for tne Sucal^tus 
pots and hdes to protect the bare root species^ It was essential to 
keep the aoist and jaiuldy roots from di-yine. m holdine_ oeas wei > c - 
next to-tlie ^slratation site imder a large shade tree. Jfa some cases _ 
Sucalyptus wire IcoDt. several days in beds, but villagers were^ instructed 
to water the^i Ch' ^lie averagcj we delivered an equxvalent nunoer o^ _ 
Cassia and 3ucalyp<;us to each village, besides the Neen, Gaelma^^and 
native trees that were requested. He told pagers iii advance Jhat^ _ 
trees would be available for individuai piantaticna* Je askea the chiels 
to deterndiie the total number of plants and hOTf. many Of each S2|cxes each 
villager wanted. The ±dea was to bring m additiaial jjlaits the saoe 
day ai those for the village plantaticti. In all cases we shot-rea at least 
the village chief and others Of Iiis f^jjhcrj to-^dant each species. 

possible we stayed to watch the villagers plant^in^order_tO a|sure 
ourselves that the planting was done correctly. Preliiiona^/ ^ivestxga- 
tions indicate that there ^fiH be littC.e mortalilry of JXicaTyptus due to 
droughty conditions. It ?:s still to , aeon to determine th^ outcome of 
the bare root plants i 



Vi Discussion Of Pr oblems Eac xTOxte red 

A. PiEictuality ; Qf cen villagers did not respect a recid^-vOusj 
thus it was necessai-y to either do :-iie worfc ours sives or coe^^ back at^a^ 
later date. Che should bo sure that the tine and date is well unae^stood. 
He can explain that there s no gas with wliich.to make unnecessary trips, 

B. I^Ksk of help an woric days : Tliis happened most of ten when we 
arrived to do tbe picketing. ilLso, sOme villagers had not prepared a _ 
sufficient number of stakes, thus slo;7ing work, ^^^^oul^ ^%"^^^^Sits 
by a3i viHagsrs and chief s that it is tl^y who wall receive the ^enefits 
S ixe plantatiai and\that they axe ejected to do the work, tost cniexs 
divided the wori< pro^ortion^aiiy am«g the faMlies, but in 

lacked the perserver ,-ce to^ encourage the people to f anisn the ./ori: in a 
given period of tine^ ' ; 

e. Eoss or lack of interest : This was evident in several _ 
villages i i<Io3t people were so preoccupied j/ith so-.riug^ or cultivating 
croDs that tliey toOk nO interest in the work. Otners aad^diffxc-jlt-y 
digging the holes due to the hard grotcid. Thus several plantati^s were 
dilay^ because the holes were not prepared. In some cases the holes 
were dug and the trees were planted on tlie same ^'^^^"^J"^^^ 
With the villagers induced more enthu^iiasm. At the be3iiiiil:Tg^ of pl^nto^ 
£ distributed 3. 500 francs CFA (for each one hectAre)^to each chief with 
which he was suo^Osed to prepare eithor food or drmk f or ti^ose who 
pStJcSated IV the work."^ Mtef eat- .3 or drinlcing the poopie were quite 
satisfied md in better condition to wor'c. The long tern solutiorx to the 
lack of interest is education ^ 
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D. Ihcertainty of indiYicIii^i plantations : At the peginrdtoc of 
the project it vj'as explained that trees woiid be available for indiriduai * 
piaatatiocisi a^ed the chiefs to calctjiate the total nunber of species 
for indivi3du3l plaatationsi In the end we. rarely recQived_a precise 
figure for either species or the total nuriiber or plants • Therefore v/e had 

to decide ourselves hex/ nixiy trees to briii^ for iiwlividual^^^ 

The average number of -^xtra plants was betv;een 3C^6ob^ for the most part 
Cassia and Eucalyptus. Then the qaestian vms whether or not these plants 
would be planted tiie same day as those ?oi the viHage plantation* In 
most villJgea^ vre can assume that they vei*e_ plan ted the same day^ "hov/ey^r 
in one_ village _ve renaxiced that c^prc'cimtiaLy ICR:^ Bucal5^tus remained iii 

the holding bed for one week or more* In another -^rLlla^e, some Cassi^- 

stunts remained ici a hole for CHie weeky^ In all caaes :it was expl 

M^?yl^ pl?^"??^ as soon as/ possible^ especially those planted 
with bare roots ^ in no oase did we leave bare root seedliiics Jn a village 
where the cliief wes h6t able to assuro us that they would be planted at th^ 
latest tl:^ next day^ C^sidering tiie cases in wliioh trees x/ere not planted 
immediately^ it is doubtful that the hbXes were prepaxed in a4v:3nce^^ 
the other hand^ perhaps the chief was irrespmsiJjle in the dist^ of 
plants. For following y^?rs it vnll. be necessary to stress the ii^brtance 
of planting as socxi as possible i fhe chiefs should determine, precise figures 
in advance and at the same time a^ tlie villagers that the holes be dx^c 
beforehand^ In such a manner^ there will be less \^*ast of tiine> effort,^ and 
trees. / 

E, HLant loss to livestock j ^t f ii^3t-it wa^ previewed that fencing' 
would be available for the protection ofj plantations^ ilfterwards it v/as 
decided that guai^ians v^oulcL be used iii iplace of fences and that iLimentatioh 
wbuld be given to the gu ^raian e ach racKatih* Some village chdLei's are absolutely 
opposed to the idea of a ^uardiai^ i/bXLe others have agreed to this method of 
protection. The problem will be to convince all cliief s to take' soek protecti- 
ve measures. Moreover, we mst^ assure^ that the protection is provi- 
dedi We har/e already noticed mch foliage loss of Eucalyptus _to sheep and 
goats i if this proolem is" not resolved some plantations. n^y fail. In the 
future it is recommended to plant: Sucsajr^ f ^lily cbiiii|)btTrids and 
other areas under constant siurveillan'^e. 

y. Lack of Sducation : Each of the^v above raenticned problems directly 
stems/ from the lack of educations Tiiere is\need for a basic understanding 
of ecS.6gy a^ vreH as for a IciovAedge of forestry pr£icticesi The rural^ 
populations must be sensitized before they cain actively ."Intei'est themselves 

lin refbrestatica. Che should relate statistics. Jive demonstratias aiid 

* shbi^ illustrations bef ore they wiJJL reriize tiie deleterious effects of present 
forestry practices. Because tlila project began in nid-MsQr it was nearly 
impossible to take adequate time in oach vi3i:^e in order to motivat 3 and 
sensitize tlic countrymen i _ Efforts should be made during the diy season to 
return to each village and pursue an education program. 



jfkidrew Gibbs 
Forester 
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AJTORSSTATICJI I M N'iSPfgM i 



BES(3RIPTICW OF ARSA 

N'Guiinii is located 8 kiiraaeters from the northwest 

shore of Lalce Chad in southeastern Niger. The town lies along the pres^ 
cribed northern timit of fanning. In rejeht years, annual precipitation 
has varied frcwa approximately 80 ninicto 200 ran. The terrain is composed of 
more or less stabilized sand dunes, sparsely covered by grasses and small, 
brusl^r vegetation. 

FACTORS mmja^CB^G AirgBEST^TICN 
Ai Positive Fact& rs 

Accordiiig to the local population, the waters of take Chad lay almost 
cn the boundaries of the town of N'Guigmi as late as 1969* As it receded, 
it left behind a rich former lake bottom capable of supporting Ivfh vegetax 
tiod. Lc»al sources claiin thet water can be found within four aeterB of 
the surfafe in many areas, and as close as one meter in sane low - lying 
areas. 

A densely forested area ai^)rdxiro4te:ly o.tc idiometer south of N'Gui^ 
ttiustrates the potential provided by the c ombimtion of rich soil and — 
hifih water table. In this low-lying area, ons finds a closed forest canopy 
6f Prosepis juli^^ra and Parkins o ^oM aetilMM' The surrounding _ area , 
separated in eleVation by only two to three uesors, is almost^devoid^Qf 
peraianeit vegetation iri.thin 100 meters of the rn-ea descrxbed__ above. Of 
the ccimonly occurring species in the arrondissencnt, ji iliflora seems 
to be especiailly well suited to ti.e enviroii.-ent irx anrJ around the town ox 
N'Guigmi. 

Artesian we3is in N'Guigmi provide ail abundant source v;ater^f or _ 
the vit^ function of Irrigating plants in the nursery. The constant, rapid 
flow of water enables more plants to be watered in less time tnan is pos - 
sible if water must be drawn frcm raditional wells. In NlGwgrai, tfae_ 
pumps are located at the Eaux et Forgts nursery, approximately four kilo - 
meters from the site of this years' j^^dject,- 



Negative Factors 

The most obvious hindrance to affoi^statioh attempts^is the climate * 
Jh ]075 and 1976 , the annual rainfall totalled 85 nm. ana 92 mm . 
Sspe^tively, much too low to expect success^in establishing trees. The 
lack of adequate raixifaJl, extremely high temperatures, ^d seas^^y^ 
strong winds combine to create an environment too harsh for all but the 
hardiest of drought resistant vegetation* 

protection of the trees after planting is a problem as seribiis, 
hana M the lack of rainfall ?Jti the N'Guigmi areai Adequate fenr^Jg 
SS| Stive SterSls^ virtually impossible due to the f ^jty and 
SS siie of the thorny vegetation in the J^^^^.^tie eS " 

fore, left vulnerable to browsing damage by goats, donkeys, cattle, etc. 
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1977 AfFetgSTATIQ^ HRejsef 

The project this year is a SO hectare area lbcated_ adjacent to the 
densely forested area previously described ♦ Aj^bSdmately of 
the area is_covered by sand dunes o The unue^ soil is fomer laice b^« 

There is^ virtuaiiy no natural woo^ vegetaticxi on the srea» P# julifloi^ 
dts the gqIu species being plantedi The area is to be enclosed by a thorn 
fence. 

The results so far loolc promos ir^ As of Aiigust 6, 45 hectares had 

been planted i RainfaH is already near the 200 nmii mark. In addition^ 

the timing of the raiSs has be ^ spaced almost ideally^ As a res^ttt^ there 
is virtually no moirtality and most of the plants appear strcsigi 

As indicated previously^ protection is, arid will continue to be a 
probl^o Thorns had to be_puU^d front a distance of about- tvw kilometers 
by footi At best^ the thorn fence pi*esent3y surrounding the j^dxtntation 
couid hot be rousidered a ^'ehce? 



CCNGLUSIQ^S 

Despite the harsh climare^ the first results of this yearns project 
give cause for optimism for future projectSi in additicai^ the heed for 
some sort of vegetation cover oh the area, makes .afforest atiai prvoj-»cts _ 
worth, cons ide ring in the future o The proTiem of protecting the pLantatidhs 
will have to Be pvercbme. Adequate protection could be provided^ a 
Hire fence interlaced with thorns o _Fewer thorns would be required than for 
a fence made entirely of thorns ^ in the event that barbed wixe is unavai5L-^ 
able^ the size of the jaantatioh could, be restricted to an az^a^ for example 
2b hectares i In that way^ the available thorns could be consolidated to 
form ah cidequate fence o 
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Vegetatibh Invehtbiy all the Dinderessd For^t OLassS 



The vegetaticxi iriventdry beirig conducted on the ForSt Qtasse at Dijideresso 
is a Ifciited Nations Food and Agricuitxire 0rgattizatiori_ spohsbred proiect* 
it's aim is to increase the base of Imowledge avaiiLable to Voltaic .fores try- 
agents charged ^fxth managing ForSt C3.asse> Gane Reserves and National Parfcsi 
The structure of the project is single enoi^h that v/ith appropriate tec 
que and procedure modif icatibris it can be applied to protected areas through- 
out I4)per Vblta* For the project at ^inderesso rhorough information on^soil 
types is the foundation ^ In situations \rhere this Information is unavailable 
primary use (e^go wildlife or grazing3> topographic features or other charac- 
teristics of_a particular region can be used as the basis for the inventoiyi 
All technical work including project desig data collection and residt^ 
interpretation is being carried :^out by Arlene Blade □ 

jl . 

Specifically, the project is intended to provide to the UKFAO^ the Service 
des EatDC er ForSts and the Ecole NatioixOl Forestiere^ l) a vegetatiai map, 

2) a verbal description of principal species bn the Fbrgt OLasse and 3)_2t__ 

discussion in report f brin bf the prbcedures involved ^ith and the impiicati<xis 
of such a vegetaticm inventrry. The fourth product, to be located ^ 
Ecble National Forestiere, is the beginnixig of cm herbarium collection to be 
maintained and e^^anded by the ten students at the school « 1'ilateri.cl support 
and technical information arB being given by the Smithsanian Institution 
Eivirohmehtal Program and Volunteers 'n Technical Assistrnre. 

Desi^ of the vegetation inventory is deterained b^^^ 

have been described and mapped in a soil scnrvey done for the Centre JTechnique 
Forestiere Tropical in 1968 ^ Of the three soil types on the Fore t Class e, 
iateritic, sandy and gravelly, \ :^getation pbpulatibns bh the lateritic and 
sandy t3q>es will bd sacipledo 

K: cdral vegetation ou the iTtcritic soil COTJXsts of shrub communities 
with grass understories, trees exrcadxti^ four meters in height are scattered, 
being restricted to areas of soil accumulat."-on greater than one meter* These 
areas e^^erietice little manr-caused distxirbance because they are unsUitable^f or 
cultivation, but are cbmmbnly subjoct tb natural brush fires, and^ anijnal grm 
effects. Natural vegetation oil tho sandy soij.s is a denser community of trees 
(greater tlian 3 meters hei^t) usually v/ith a shrub understory^ Small, localized 
grass communities are interspersed either in low areas _\/here there is standing 
water during the rainy season or in recently cultivated areas where shrubs have 
not yet re-invadedo Depth of the s^mdy soil ±z usually greater tl:^ one meters 
It's water retehtibh qualities are good mrJcing it attractive both f or -agricidt- 
ture and ref ore station o Indications of vratcr or vrind erosion are not prominent 
on either soil type© Rapidly invading grass cover reduces the pbtehtial bf 
erosion on abandoned cultivation siteso 

Lateritic soil covers approximately 2/3 soil approximately t/3 of 

the ForSt Glassco The amount of gravelly soil is negligible and its distri« 
bution scattered such that vegetation it supports will not be sarapledo 
PopuiatiOT size of the lateritic and sa- Cy soils to be Gampled is 800 and 
400 hectares respectivelyi _ Enphasic of the inventory design is placed on 
soil type s> the-tbpbgr'aphy being relatively featureless, the slopes being 
cbnstaht and slight a 

Within the areas to be sampled vegetation is heterogOTeouG; there are tree 

savannahs, shrub savannahs and scattered low-lying areas supporting seasonally 
wet grass/sedge communities n Choice of tlic most appropriate sampling technique 
is determined 1^ the diversity of plant formations represented in the peculations 
Stant formations in this ccii text are determined physibgribmicallyo ' To insure 
inclusion of each fbrmatibn^ a stratified system bf saii5)liiig is necessary i 
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WLthin-straturn san5)ling will be- systematica-^ The delineation of piant 
fdrpiticHis iiito ^'scemalie sai^le strata mike a system of stratified 
systematic saiEpliijg tiie most thorough C2zid least time-cortsiiBmig ioethod ^ 
of data coHectioci i set of aerial photographs, for the nbrthetii 
pbrtioa erf the Foi^t (SLasse igt;* available to. facilitate saiiple plot 
Idcaticci gn_ ^praxinataLy oiie third of the inventoiY goptiLati 
SanfQ.es will taken aloag a grid system whose dicensiotis vdii be 
deterndned when necessary san^le size has been decided^ 

Vegetoti^ map - Data collected fi^m the inventory will be used to 
compile a vegetation. map# Major plant fbrmatims and their con^caient 
treei grass and shrub cpnanunities will be delineated^ acconf^OTying 
the map will be lists of p^jor and miaor gjccies congrising, individual^ 
communities^ ^ta^aken^f rom tM inventory, providing abindGnce^ density 
and frequency information^ will oe the basis for the map* Drawn to a 
scale of 1:5606, it shoiid clearly illustrate the technique of visual 
vegw-tatioh classif icaticxi and is intended to be useful as a tool in the 
ficJLd* 

Species descri'ptions second product of the data coHecticti^will be 
a verbal description of principal trees and shrubs growing can lateritic 
and saaidy soil ^rpesi intended to be_used as a_ tool for field iden- 
tification^ the plant descriptions will be in the fbrra of a cm^ectusi 
The conspectus will prbvide cbii?)arisons and indie P???i^^t_^i??^" 
guishing characteristics of species i7ithin a genus. Wi^tten^ i^^ 
form of a chart, a conspectus facilitates identification of often- 
confused species* 

Herbarium - 3Bt 6<»ijxmotion with the Ecole National Fbrestiere at 
Dinderesso, the third product of the prbject is an herb^ijumi collection 
to be started from the ^ecimens collected dur 

Explahaticns of the usefulness of an herbarium, methods of expansion 
and neces^saiy maintainence wiH be given ,to the forestry stiiients* 

Soject report - Procedures involved in the project and any recommen'- 
datxdns to expediate f utvxre projects, of a siMlai^nati^ wiS be 
described in a report given to the ll^AO an^ 

Fbrtts^ Suggestions for incorporation of the project^ s results 
into managemRnt plans involving reforestcir\c«i> soil cbnservatibn, 
domestic gracing and wildlife will be offered as exanples of the 
practical applicatioh of research findings. 

in addition to the tangible products of this project, it is hoped 
that the inportance of data coiiectxcmj^ its interpretations and potential 
uses wili be illustrated to Voltaic foresters* The vegetation inventory 
project at Dinderesso will serve a.s a protb-type f or iiivestigatiOTS of 
natural vegetation_ih other regions of Upper Volta^ Modif icatxOTts of the 
procedure used at Dinderesso would render ths basic project design appli- 
cable to other ForSt Glass'i ^d to Game Reseirves and National Parks. 
Ebrpected conjjletiOTi date of the project is January, 19780 



Arftene Blade. 
PGV/Upper Volta 
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^E^SRjin^I*;-^ ' i^iSfM iASE TO OiaaylMENCE PLflNTailCN 



The economic success of large scale plantations is largely depend*ut bh 
\ tiie growth made tfte trees aiiring the first raiiay seasc3iii 

iThe anouiit of growth isilai^eiy depehdent oti the date the trees were 
planted in r^atirai to the raii«r seasons Therefpre it is Iterative 
that the' piantatiat be started as early as possible In jdie season,^ 
However the dctermination^.of the best, tiine to starf planting has often 
hem left to guess^•ro^fc. By adapting me^ods usod in agricultyre^to^ ^ 
tiis problem the arid-fegicais forester may taor. asily make his decxsxons. 

_i • 

The\decisi5n to start the plating of trees at the start of the^rainy ^ 
seasW aiid the daily fiecisirtt^s to whether or not to plant xs^dependent 
^ the availability of vater to the plant system and its capacxty^to 
utilise this available water. The availability of water to the plant is 
variafcle throughout the season as well as bh a day to day basis and xs_ 
a ftffl5,tion of the water oalahce maintained in the soil i This balance xs 
the net effect of the precipitation (minus any runoff) by whxch water^xs 
added to the balance, the c^^acity of .the soil to 

and the, actual evapbtranspixation taking place at the sxte b/ the plant- 
soil systc-U by which water is removed from the balance. Therefore to 
be able\to determine with greater precision the moi^t, when^ the water 
needs of, the plants uiH be satisfied it is - -ssaiy to understand as 
Sjch as possible the factors involved in tk: -on, stora^, and 

removal Off water from this balance s 

FiCTCRS \ 

Pi-eci^itatioa is by far the most iii^jortant factor involved and the ^s^ 
easily measur-ad. Rainfall records are ava^able ih some area| for ever 
?0 years aiid local records shoutd be obtained where possxble to better 
yisualize yearly r^all patterns and yarjatiodj. 5*^??^*"^°?,^°'' 
the seol^^id zone south of the Sahara is typic^ tagiay v^xablej _ 
on a ye^ to year basis the cb^efficient of variability say be as^ha^jh 
as mi la getwrali the l<Jwer the annual precipitation _f or a reg^ 
the higher its interannual variability. Hbwever, this is not^^ways 
the rSe, there being an area extending fi^om Senegal thr^h the north 
I of Ifeber Volta to the west 6f take Chad that has consisten^/ greater 
i regullri^ in; its ioiual precipitation even though it r^eives only 
d ^ 500 mm/yearg This variubilitj- of precipiiation exists 

i local scale on a day tb day basis, wheretr^ ti.o^ .weather stations separated 
by only a fe^z kilometers will have significaitly ^^^^erent r^^ _ 
figures and therefore woidd be of little |ise to someone wishmg e.n|l-<^ 
> thise figures for a different site. Intebstingly enough those h^hly . 
/ variable figures tend to become more aad teore homogenious on a^ month^^ 
/ basis and the differences even themseiTes out, ^ Hpv;ever, monthly averages 
^ can not meet all the i^qu^^ements to detenni^^ 

therefore where ever possible a waatlier Staiaon should be mstaHed 
directly at the site of ihteresti 
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The >. ihtity of water stored in the soil that can be mMi^_ available 
to pkloats depchxis tin the structure and texture of the soil and has_ 
been estinu ted at the equivalent of about 100 imu of ; i^ainfaU Thli 

jKStually can vary consiierably md is pro^^ closer to 5Pjis?u fo^ 

very sandy soil o Note that these figures were c^cuiated by agronimists 
and cire for annual crops; trees> at the time o^plantjbng may be limited 
in their ability to tcire up water , due to brcfeeh root systems or ^nearly 
cpn^lete lack of root systems as iii_the case of trees prepared for 
planting by the bare root method o Theref ore the quantity of water 
rotuaily useable by roedlings may again be less than in the case of 
crops with normri root systems ^ 

The actual exctriige of water from the soil ahd plaht surfaces back to 
the air (evapb-':rahr;pixa^ is a rather cbii|)licated affair and can 

_??tjbe determiiied ^/ithout a great deal of eqUipn^to ^^Jpgroxl^i^tion 

fcof the rate of lo^s through ET la gircn by the evapotraarpiration paten- 
tial (ETP) and f cr tropical climates the f orrania determitted by P&maxt 
is thought, to be th£j most, accurate-^ As long as the soil siurface" is m6ist> 
tig ETP vin l3e a close 'apprb::o;natiqh of the real evapbtranspirat 
(BTR) , but with increasing dryrfe^s of the soil surface the ETP would be 
higher than t ho CTRo The parameters involved in determining ETP are 
related to the drying' poorer of the a?r and -die net eneiigy available for 
evaporatic^ St should be eKphas±'re6- the ET? is the actual potential 
or ability _c? the air to absorb water vapor from a moist surface^ given 
the qualities of that surface o Bec?.:.::e of the design of the ETP formula 
for agricultural use the sxirface is givCT to be that of de^se gree^ 
foliage covering the^ground 3 This ir^ no£ the ';^ase in plantation situa^ ' 
tionSd Ax Oidaptatiaa of the forraaia. foS different t3rpes of ground cover 
wotcLd rehclir- the formula more valur/ule to_ the forester* The measurements 
heeded to calculate ETP throjgh the f Oi±iula are a bit cbai^licated, invdlving 
mecistires ql sunshine^ teic^erature^ /apcjr pressure aiid wind speed* .Hwever, 
it h^f: C'city found that ETP values j^-iveii by the PennEin formula are cloggy 
related to two rather si^le meteorological^ measurements^ evaporatic»i' and 
reS'ative humidity ^ The re3:ai:ion is thljs : Mp (PermanJ == E/2 « (1*25H) 
where E is_ the evapx)ration-J*rom a Olass A 3ac in mm^ bf wateiv^ijnit time and 
H is the Werage rela^^ humidity fbr that sarae unit of time* RS3-3-ti-ye_ 
humidity." is easily measured by the diy bulb wet bulb^ 

A Bac is actually ?Ji_open water tank of specified dimensions^ posirtiqntcd 
so as to bc5 exposed to the elements of sunHght and wind as they occur 
naturally on the siti^o It . is equiped with a veneer scale tb measure the 
drop, in the surface level in mmo iih acceptable apprbximation of a cl^^ss • 
.A-bac cbtOLd easily be ooiistr^iictcd mid for ct^ 

dr wate?" batrrel filled .nearly to the top and equipped v/ith a measuring device 
would suffice i A veneer scale can be made witt a leiigth of_w66d^ 2 ISig .. 
nails., some light v/ire anjd a metric ruLer as illustrated^ Ilaced across 
the tank using the wood tb suppbrt the affair and filling the tank^just 
to the leveling wire, the daily drop in trimo is ineasured by^the distance 
in cm' 3 from the right hand nail to the point where the v/arter surfeice 
intersects the sloping vrire^ 

Besides determining the Ibcal ETP using iGUch devices as dercribed, aU 
saheliehiie cbuntries have woather stci'^>idns that have ca2ici0-ated quite 
accurately the- average yeajrly, montW''" an 

for that area according to past weat'; r data avaiiablco £f a given 
site shares approxinwrtely the same lu^citude with these staticps their 
averages could b^ taJceh as representative for that site also* 
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The usual applicdtiai of average EI? data is tc plot it gi-'a,f»h with 

the average rainfaU, either on' a naithiy basis or using 10 - y ^^verages 
if available. The value^P/2 is a.3o plotted. The point wiicre ETP/2 
equals precipitation is' the start of the "laoistiV perrod. 'rfhen prec^^ 
tation =» ETP the "humid" period is said to liave begun. These periods 
have been- named such in ah atten|)t by agriculturitists to better define - . . 
the rainy /season. Their Value to the forester is to indicate the apprqaci- 
mate date v/hen he iaay consider planting, usually not before the precipi-^ 
tation has reached the value of ETP/2i However,, this date will wily be 
accurate if the season is identical to the "hbmSl" seasrai as determned 
iy the past yearly data used to fbnataate the graph, ittth the variability 
of raiiifan found in the sahel it is indeed the. year that the precipitation 
is not honnal that curr^t ETi>^datajfouid be the most useful to tte forester. 
In such years mistakes may be more easily avoided if even approxinate values 
of ETP could Ise calculated aa a daily basis for the plantation site, ami the 
ratio of P/^P' considered on perhaps a 5 or 10 day basis. This data would_ 
be Tfiluable in evaluating' the actual water balance and also in coB^aring^S| 
season in progress With average seasonal data^ The threshold value of P/ETP 
below which it is inadvisable to ^ant has not been determined for the 
forester as of yet, Be perirents ^th Eucalyptus carnal, planted "en stcs^" 
were carried out neax Ouaga^in 1976 by the CTFT and when rainfall and theo- 
rei Leal E^P values were coinpared with'survivsa percentages it appeared laiat 
an P/ETP ratio of about 1 was required for survival of 86^ or mores^ ^ 
e^^eriient with EiOt in plastl;- pots v;as Ccoried out tMs year at Mhderesso 
during the months of May and June^ hwrdver the rainfall was so^abund^ d^ong 
this period that the survival percentages vers uniforniLy high Cover ,9C^l ai^ 
no threshold was perceiveds The ratio of P/EIP Was at aU times equai^to or 
superior to 5 during the experi^jht using theoretical ETP values for the 
station at /Bobo-i»i6ulass6> 18 fcilbmeters av?ayc 

If the miniimiiii value of P/]CTP needed for successfii planting Were known 
(or estimated) the amount of precipitation necessary to maintain or smpass 
this threshold leva: coiad be easily determined either J-rom theoretic^ ETP 
dicta from a nearby weather station or f rom appraximaticxts made on site, or 
preferably both* If rainfall records for the region are available for a;|^ 
least 10 years, a probability chart could be worked out giving the probabir. 
lily of^ Whether the- required rainfalLfor a given period (usually 10 days> _ 
Will actually occur. An exajnple to illustrate. Assume ttet a P/HPP ratio_^ of 
•,S is desired to start planting. The date is June 1st and the ETP or the l|st 
10 days was 60 mm* 30 mm, of r£sin fell during the same 16 day period^ ^therefore 
the P/ETP ratio is „5. Average STP figures from anearly weather stationi 
predicted from data taken on site) ' sar/ the next 10 days should have m^P - 
of 50 mm. Therefore t\w required rc^nf all to maintain P/ETP greater tl^ or 
equal to ,5 is 25 rSs cSrer the next 10 day period. Referring to r^all _ 
charts representative of the area, count the number of years th^t the rainfax.. 
was greater than or equal to 25 mm, for the period June 1-10. If charts are 
available for 10 years and 7 years experienced 25 mm* or more of rain from 
June 1-lQ, there is a 7^ chance that the rainfall requirements for successful 
planting will be ireti Th8 accuracy of such a prediction will depend oi the 
number/ of ye^s of data represented i.i "the rainfall records and t'® actual 
range of variability of the raihf m for the specific regions 
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Such iitformtidri as is given here shotiid not be depended ch uniquely in 
deterininirig v/hether or not ccxiditioiis are favorable f dr. planting > in fact 
they ore as yet unproven and untested for forestry applications; but u^ 
in cmjunctiOT \7±ih a. kno^aedge of . the prevailing local ccaiditions it is ; 
believed trmt they uill increase the sUccessfulness of the foresters efforts 
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village t'fobdlbtjs at flagaria 



TJie iiiaih_prbject that we are iiiyolved with_at; Magaria is tixe_VijLlage 
I'/obdlpt Prbaectj which is fund9(3 by the CJl»D»I» (Centre de Recherche 
poiir le I)evelopj)e merit Iritematiorial) © The prSDject is currently in its 
third year at Malaria* There are 19 villages inyolycd in 1:h^ 
totaling 51 hectares of woodlots» The plantations ran^e in arcn from 
2 to 4 hectares, with most of them bein^ 3 hectares^ 

The -gbaj, of the_ project is to provide the villages with a__close5._ source 
of firewboNd^ poles and posts for coustructiori purposes* Hc:^ef\£Lly 
having these v/dbdldts will help to cliniip^'^'G some of the illegal wood 
cutting presently taking plar.e# SLso^^ it will supposedly diminish the 
necessity of the people to burn millet stalks and manure* , Kms the soil. 
z^y be gradually improved by leaving these substances to enrich the fields* 

The f7-xst yea: of the woodlbt project in tfcigaria was 19750 Six plmitatictis 
were established for a total di 15 hoc tares • Tlie trees planted were mirtly 
Azadirac hta -^-^di^^ which accounted for about 6C^ of tlie trees planted^ The 
seccHidory sy>:; :i^1^^ vl-^nt were ^mcar^^^ occ idon t al e ^ ifc ac ia, albidci^ Eucalyp- 
toa, jlbi^ r. \<zi^ V:bizzia chevcfiLierij " Dalbergia sissobj and Prosipis 
juliflora :■ " i.rl'' plantation was made in July, and then in August the 

raxssihg t'l'ccr; v/ere r.^lacedo In June of the foil owing year tl^e survival 
was apprbxinately 4l¥So The missing trr- were a^^iin replaced in Jv^y^ .when 
the plantation was one year ^Id, The fenciiig_wa;L done 
: was done with grillage. Three strands of barbed-wire were used to reinforce 
and support w ie griiiage, Th2 piantatiittiS were cultivated in late Jijly and 
agaiii xa September the f ir: t year and ti-.'-ice again during their second year* 

In 1976, s±:<: more plaritatidhs were added' totaling 16 hectares* he species 
planted were the same as t^.t previous year, but the'^Neem accoor ed for a 
larger portioii of the trees than before (approKin^rteiy 84^)* fhoy vrere 
again planted izi July and the dead replaced in fegast^ In November of that 
year, the curvival in five of these plantations -'^sraged 9C^ with the sixth 
having only ZCfg sujr/i/ale Tliis may have been_v u:sed by the use of bare*-rodt 
stock on the sixtii plantation as dppdsed td plastic pots on the first five 
plantations • ALsd," there was a lack of rain immediately after the ^planting 
of the sixth parce-U According tojfeber, "A dry spell lasting several days 
after planting Is disatrous and can take as nnach as 7C^ of tlie planted trees 
out of circulation from the startil The fencing v/as done in eaxly December 
with seven strands of barbed-'.fire. 

This year, we have just fVinished planring seven more woodiots totaling 20 
hectares. The Neeni accounted for about 9Wo- of the trees planted this year* 
Due to prr lems_v/ith obtaining a vehicle^ $hc survival counts arid the 
replac^mBht last yearns plaiitatidris have ndt yet been acconplished 

The Neem was ciidseri td inake up the r.iajdrity of the trees planted because 
of its sivilicultiiral characteristic si The Neem coppices and pollards 
well^ and is^i^^ely planted for fuel, poles, and posts»2 Its .minimum 
water requirements ore about 450 rmi^ per year^S .Thus its. minimum . 
requirements are ingt at J^Iagaria* It also stands heat v/ell, arid tdlera.tes 
. a period of ^drought of several mdiith3»4. The secondary species were planted 
fdr dbserVaticsial purposes onlyo The trees have all been planted on a 4 m* 
by 4 m^ spacing • In northern Nigeria, vrhen gra-'a Sior poles and fuel> ^a _ 
spacing ol' 2^4 m^ by 2^4 nii has normally oeen used on an S year rotdtion*5 
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This comiSg year, I plan to try to plazit ari experlmentai plantation 
5r two using. the closer spaciiia. Smcc bcln^i iii Ittc:iria, I have.had 
several pccpie a.s?r me why we don^t plants very nkiny EMcalyp<:us> According 
to ihfbmatiOT I have read, the Eucalyptu s only.' iconics feasxble v;ith at 
least 600 to 1000 mmi of rai^i.and usual^ • more is necessary for gooa 
growth.6 have tried planting small hombers of Eucalyptus, but the 
survival rate has been veiy. lbv/^ althbu^^h I have no exact f i^'^urc:.: . at 
pre sent i 

In the first tiro years, two lucthods of fencing have been used. _ The 
first year, grillage was used and tlie second year barbcd^^wire was usedi 
This year, t: ^^ia±s have not yet arrivedj so I don't knov/ v; hat v/e 

will have ; In nnr bpini^i^ tte grillage is by far the better 

of the tv/Oi .: ' - :ix^illage dbes a better job of keeping goats _out> i? a 
little, more dit'iicult for the villagers to sabotage, and it ^ is easier 
to build a fence vihm one is working with villagers who don»t knov/ how 
tb buiJd fences. 

Our biggest problem is that we do not have a vehicle at our disposol 
very of tens Our nursei-y is located IS kilonKters away from fiagaria^^ 
Without a vehicle^ we can not visit the nursery as often as \/e should. 
Also, during the planting seascxi,, when it radns we must telephone Zitider 
and ask for a veliiclc. If they are all busy at the time^ or broken 
down^ we wait sonctiines up to two \/ecics beforc_we receive a vehicle. 

This is true ^ xth the rest of the wc\ z alsoo S\^erything i£ usually 

finished late, fflso v/e are rationed enough ^as to do the minimura amount 
of work tliat is necessary. ■Tc are not able to check old plantations 
often enough to look for such things as diseases, insrct jitc^ks-j or 
broken fences. Kc»te -icas often arrive late oxid incomplete also. 

A second project that we. are involvedadn id ' - project^ This i^ 
a project i tl o Zinder Ifepartment inyoLLving the arroridissemcnts of 
Malaria, Parriah^ and mtaraeyeo It is funded by im (Fund European 
du DevelcT.Dement). It is currenay. in its second year aiad iiavolves 
six villages for a total of 18 hectare.^ in_ the liagaria arrcffidisseracnt. 
The project was originaiiy developed for the agriculture department^ 
The EoxEc et Forgts service became involved in the, project to plant: 
woodiots to inhibit destruction of the soil by the winds 

A third nro is z rcf orcstatim project .near :7acha^ 110 kilometers 
northeast .a. This project is funded by the arrondisscnEnti 

It calls f ' tares to be planted over a three year period. The 
project is ^ly in- its sccbnd year. The specips planted have, 

been the ifcac , . iJ-bida, Apac^ ^mm^ and t^ie Acacia nilotica. They 
are plantlT^aii' m. by 8 mo_ spacing. Also planted at random are 
some Bbragsus- 3^tiOTum, and Hyphaene thepaica to observe now they 
grow in the area. Euphorbia have been planted at the t^;o edges of the 
plmtatiaa perpendicular to the wind direction. . 

1. I^reber, Fred J., 197ie G^servation and Forestn,^ Manual : Niger ppi 

2. Food and ^riculture Oixionizaticti :f the lihited Nations i974i 
free RL anting. Practices African Gavannas n ppr> 49« 

- - ^ 
FAO^ pp 44 

FAd; pp 44 
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lOTRODUOTiai 

? -^r^® _'^9_P^?^^'^ details of v/hat has been accon^jiished to^/cc cs 

rrappir^ the vegetation of Park National du U du Niger, but at prese ity 
the project is in the eai'ly stage?, of pl^uming and equipment acquiisx-* 
ticih. Therefore^ the puipose of this paper is to present some methods, 
of vci^ctacicHi typc^^raappih^ arid pertinent aspects to consider In prep> .-^ 
ring Such a map with exaaipies of ho\v these v;i11 be applied to Paife 1'/* 
Where possible, examples from the literature will be pi"?vided to show 
how some these methods have been successfully applied in preparation 
of vege Uw uLon tr^'pc-iiiapso Ixi additibh to presentiiig. the general methods 
of type -mapping J I ;/duld also IjJce to prijvide exau^les of how a vegetal 
tion type-map of f^rk 17 can be utilized^ This will provide the riecessa^ 
ly justification /hy it is highly desirabls to spend time and fflcmey in 
the preparation of a ^TP^-^^iap, especially for^ poor developing country 
where. many other va2:uable projects could be ixipionented vrith these 
lir^dtijt^g resource oe . ^ 

Before proceeding any further^ I think it is iirpbrtarit to uriderstarid 
just v/hat a ve^^etation ;type-*ffiap iSo A vegetation typc'^map is c\n 
ircvcntoiy f the picuit connnunities c:^ic»:iiig ct a givvjn time and place 
which show the actual distribucion o:' vegetation t3^cs in the landscape 
and thereby , to v/hat e:)±cnt; each type r^ctuaJly available, valuable^ 
arid desirable o 

DATA COtXSCTim 

The area of Paric 'J iri Mj^er is r.bc 2^200 kvP.o ^ cr-^.plete ground 
survey of tile total land aron^^ c. mo':hod to obtain ihe rbquired 
infoiniHtion, is_ feasible but high'^.j/ urdesirablcj because the time 
required to coi^picto' the. job v/ouid moico the task uneconomicaia Beside*^, 
there arc many iaigc areas in the Park ;tfet 'arc inaccessible by roads i 
An alternative inf brrratioh gathering syrtcm is therefore requiredo 
Fbrturiatcly> remote sensing of the ehvirciinient can bo done accurately 
and economically by photographic a-ecdrdirig of radiated arid reflected 
energy from the aarths surfs -juo 

Several remote sensing metiiods may be^appxied^ rangirg from sin^jle, 
relatively inexpensive black arid white aerial photographs to expensive 
cblbr irifared Laridsat photographs Enlarged to the largest scale 
feasible© To date, only black arid white overleaping aerial photographs 
taken in 1975 a:t: a scile of 1^20, 000: have been obtained. It would be_ 
of great value for the vegetation analysis to have an additional infor- 
mation source by_remote sensing, such as iiifareii Land sat photographs 
at a scale of 1: 250> 000 and in a time sequence^ but funds for their 
purchase are preseritl> lackingo 

^, Ifith the black and wliite aerial photographs^ the ideal is to examine 
( them stereoscopically, dintingushing the difference between vegetation 
types by their different appearehce -registered upon the photographs based 
i^dri the tbhOj texture^ patterns nnd other distirigushihg characteristics* 
. I^ith acetate overlaid upcn^th^ photdgrapIiL], eric then traces the type 
boimdcries^ In our case, because of only one set of aerial photographs, 
we are usit^ the acetate to protect the photographs for future use, 

woiic v;ith^ dice, this has been accbrnplished for the entire park, these 
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type bomdories can then be transferred to a poly 03tpr_draftijlg film 
0verf:aid upon a topbgraphic raap^ of c scnle of l:5o, OUOe Tills is 
necessary in brdei to keep errors to a miniJium ^:??-^use thqre is no 
possible way to construct ^ controLled map due tc v^o control points 
being established on the ground dorice t^^e: aerial survey * _ Chce this 
ras been acconpiished, we can then proceed with the ground surveys 
•» obtain the desired information for each lype that i/as rec^;nized 
from the aerial photographs » These sur-/eys are to be done ot; areas 
that have been chbbscn as a " representative t jcpe" for each kind of 
vegetation tjrpec A Icey of this information is then constructed fbr 
each " reprcaentativg . type ^o The informaticn i/e are interested in 
obtaining are* : 

— ^l) Sloristic_ Characteristics : The domiiiate species that 
I have tiie highest frequencies of: occiirance for ^^^^^ 

formj^ tree s^ shrubs, and grasses to obtain the wh§Le 
plant community o 

2) Kiysipgnoi^/ Characteristics : This is based on the 
_ pliysical <charactcristicSj such as density, leaf 

charcicteristics, and yerticiL structure© 

3) Environmental eharaot:^ristics : Inf ormatibh pertaining . 
to the site quality, ;;s soil type and depth, slope and 
direction it faces and available mdisture« 

Cixce we have these keys, this r'nf crmation is then e>Srapolated tb aU 
other ciTSes that appear_ similar to the '*£eE£csen?^£ti^£ ^^[JSS^ bh the 
a*^:^ial photographs o Ent one should not accept this as obgpletely 
ac; u r d stop here^ iiother series of ground surveys should be 
cair-;,-^ out as a spot test to roExIce sure cf the accuracy of tlie key 
the i^e inf brraation. These test surveys shoiitd be dene in each indi- 
vidual type if economically possible, but if not, construct the surveys 
in the best possible way to maximize the retunut with the availaiile 
resourcesi 

MAP DESICSI 

(face all the iigsortant, relevant data is collected and one is cctifident^ 
of its accuracy, xt is then time to start the actual map making . At tM^ 
point, we have all the l^e bouiideries marlced but on polyester draftii^ 
film overlaid upon bur topographic mapo From this overlay, we trace out 
on paper our first which is called thf; J^itonscript Map o This map vill . 

cbataln the most detailed inf ornation and shaE. be accessible as referonce 
by anybody who de sire the information, f qr cr- n large q;cale_map^ niich 
more infoimtiOTi is possible thsxt cn a^ismaller scaled map. The manuscript 
nap usually is not published, for smaller scaled maps are more desirable 
and cheaper to reproduce « 

CDLASCTPICAITCII 

The classifioatiOTc and presen:^:ation the ihf cxTja^ti dn cot. - oming this 
vegetatiwi tjrpes is the most iiii(port..a.ir :ir/^ ir.cx • rlil'f j.cialt £)art in the 
construction of a map. There exist :..o m'-.y metb-rds, that the literature 
.(Knchleri_1967j Kirst, 1^>75| llerlock.i ;^rici r.lribid, 1?72; B^-irnam and 
Rainy, 1976) cn vegetation maps c^.ceriiing -^irLr aspect :f.s f ill;:d with 

- * — — -»-U-i-^i»^ fir-T -^^ "^'i^-w^ A c i Wi^ Virsot* n"n-riT'ri^ii''.ii 

<SJtt4ill^XC25 Jil Virii-t.^it Kzyf\^j.J c4iU\***wx v/ii*..4^i^vu> — .^>-^.- --^ -jrir^ ~ ^ 

i shall list here just a f ev; pos&3\ble ways of pi osenti: the vegetatiai 



types ugcn a inap, and where possible^ I shall explain how I hope to 
apply them to Paric Ifb These are; : 

1^ floristic : listing of the plant species and their 
cbmrmmi ties, 

2) Physiognony : Describing the vegetation by their physical 
characteristic Si For the aerial survey of 1955 and the 
vegetation, tjrpe-map which I H^sh to make for this time 
pericd, will be of this fcind^ because .csily a general 
presentation of the diJffererit types is possible ' ^^md 
surveys are presently in5)OSsible» 

3) Natural Vegetation: The vegetatiai. ;^'pe is presc t x Ither 
by what is actually growing itpon the site^ or wha; .. Id 
potentially be growing i^cix ttie site« 

4) The vegetation as expressed by^iie ^^^^ exaiq)le 
here cotild be selecting cne particoiar enviromaehtal feature 
such as avaiiabie moisture and relating all plant connnuhities 
to iti 

5) I^amism : I^liere the plant commities can be shown in their 
relation totv-ards a climax comaunityi 

6) dombinations of the above _: The vegetation type-map for 
Par* 17 with the 1975 aeri^a surv*3y, I wish to present the 
rjctutk! vegetation as a combiliation of the floristic ana 
physibgnbE^ features • 

dice the map mnlcer has decided upon which of the above niethcKi^ they feel 
wiU achieve the pu^ose of th ; vegetatiai type-mapj _ hOT^ shbiiLd thij inform 
mtion be coded v^aa the map? It is through the coding system that the 
reader wiH be able to extract thfe inf brnatidn that exist tqson the map 

cOTceraiiJg the vegetation. It is here where the organizatiotal skin 

and imagihatioia bf the map maker are put to a testo Again, the literature 
is full bf exa^es vrLth many vei^^gpod -systems, but it.is also ijqportant 
tb realize, that thc_best guidagg agent as to the kind of system to enploy 
is the ViDgetation itself that the map is intended tb show, f or no tvfo 
regicHis have fhe some vegetation, therefore, they will ha^y^e different 
methods of cciins tliis inf prmatioh<, But, there are .three ic^ortant points 
one Sist .always consider when cbnstructfn/^, and coding their map* These 
are ; 

1) fegibility : A map that is not legible either from sloppy, 
w-ork or cluttered with tb_niuch infbnnation is almost as 
v/^orthless as hb map at all, 

2) OcHisistericyJ It is impoj-tant that the coding and cla$sifi« 
caticm of the vegetation types on the niap be as coisistent 

possible 9 For oxarale, if one is listiiie the dcsminate 
cpccies for each fore -»t type^ me md^t also list the 
dominate species for each grass type, 

3'» Sttndardizati m s A coding system is standardized if it 
can meet four creteriad The coding can be : 
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a) used cti caps of any scale ' 

b) used ih nny regibii of the world 

c) expressed Iti clear terminolc^y 

d) BiaployfM ' adiiya 

ffie inportanoBof these ;ui ever be bverstressed, iflJ. OTie heeds to do 
is. check the literatiire in which cases' exist in which tile se_ weren't 
adhered to, resiilting in maps tliat are worthless, wasting ranch time and 
motley (U»S, Forest Service, 1934j Shantz jind 1923)i A good m^^) is 

one that adheres to these three poi^ but is flexiSe enough to meet 
the needs ii presortin?^ the vegetatida types of a specific local region 
and can be read easily by anybody who wifil^es bo ev^oy the map to their 
heeds* 

SCAIE ^ 

i have considered and stressed the-iii5)6rtqhce of legibi.lit:"";^ consistency^ 
and standardization in coding and classification of the yegetaticxl ts'pes 
cai the map* But just as equally in inp^ -tonce when ccaastructing a type- 
n^ip, one needs to talce iiitd serious consiUeristlon the scuie of tte desired 
idap* The scale has a direct relationr;hip to tiie detail of the Inforn^^on 
presented on the nsp, the smaller the sc^de, the less detail that i^^^fpyssi- 
bie and if osae keips as Sich detail as possible on a map as the scale is 
reduced,. OTte will find their map becoming more and more cluttered until 
the legibility becomes, very difficulStji To aid a map maker iii choosing the 
proper scale which would best serve the purriose of their vegetaticsn type^ 
map, otie rHbUld cdriside*" the folloi/ing : 

Availab: ty of topographic maps« For Parte 1:50, CJO 
and t:20i>, ceo scaled maps exist peinittihg th^ ocsnstruc-* 
ion of large and i^edium scaled m '-ps* 

2) OLsssification of ^the vegetatiaao For Parte a iar^e 
scale is desirable to enable the listing of tlie floris« 
tic and physical features of _tJie vegetation because for 
wildlife management, this information is essential. 



3) Py^pose of the mapi JFcr P^'k our goal ±s ^rfidiife 
raanagenEnt and paiic deveiapmenti 

------ _ _ . 4 

4} Size of atea to bp mapped^ _ Parte T7 in Niger is _^'oout 
"2,200 km2^ hot :o excessively large so a lar^e scale 
map is feasible i ^ 

5) dharacter and structiire of phyto^^oses* Park W is ^stly_ 
a dense Shrub-Grass vef-otatiba type permitting a small scale 
map* ' . ' ^' 

6) I^al relief of area^ Parte U has a sir^l vertical relief 
difference, ranging from 170 to 300 meters above sea level 
also permitting a smaH s::aled inap. ^ . 

7) Oartdgraphic techniques* This is yet undocided for I:arte 17, 
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fit cStsidorii)^ this list fbr ajiplicatidri to Park If, at the moment I; c em 
3ee the_dcvelopnent of 'wb different scaled ntags. A lore e sedle-:-t_ 
l:5D^OCX33 the manuscript may for use in PaS^ development and wildlife 
mana^eiaent, and a a^dium scaled map at i:,2G0,- 000 that can be made 
available to tourists at the Paric and for educaticxial prupbses. 

{^tfiViW^T INFCRl'i/iIItri 

Che last pbicit heeds to be nfeiiticHie^ and that is the accoiupaiiyixie relevant 
inf9rmaticix. A v?ell desrl^ed and classified map with just; the ^ land ^.rea 
and its accorapaiiying vegetaticxx types, on it v/ithout any other infdxmtion 
is very useless to the map reader. There is sbme necessary Information 
that should. be_ presented cbi the map in a clear, legiole form. This infor- 
matich should be : 

1) Latitude and lcHigitude» 

2) Scale of map in two forms, fractional and iiiteari 

3) Txt3.e of map* 

4) Legend of the classification and coding system, 

5) Name of authors* - - _ / 

6) Date bf_c6ii^i:- .-.iop of field Woric^ serial photographs, 
and public -4,? iv>i ;, 

7 ) Supplement n ry cext , 

•< _ _ _ 
A good exarole is Herlock':.r no Dirsclil, l. /2» .? 

I have just presented some oi ; . ?\::ijOrl.^-\\ Ispects b:Ve should* consider j 
in the preparation x>f a_vesetx.t :/- t/pc-nap^ These, ranged from the various ,y 
methods* of data collecticfln. to presenting and classifying che information. / 

a i^e--map, -Jliore possible, X provided exan^ies from the literature 
aiid described how X plan to apply these methods to the vegetaticxi type-^* 
map of Park If, X would na^ like to turn, our attentiai frbm these procedural 
methods, to presenting the reascSa^ for the need bf a type-map of any land 
. area, and specifically, how the 1^e- v/ill be apjilied trs Park :/i 
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APPUCATICEiS TO ?mi 11 



You may ask, and r^irtiy so, why a vegetaticxi tn>e-map7. hbr/: speiid largi 
sums of time and modey, in some instarices^. years of w'brk cind nillicns dl 
dollars^ in th^e preparatidh of a typc-map? Gtlrely dne cduld find better 
more friiitfull prdjects td invest these reflourcccSo Or are th^ 
todays wdrld, with its large and ever expanding ftunan: population, there 
is greater pressiure v^oa the land to produce the goods that we deom 
necessary for oar survivoii This pressure i^oa the land to produce piir 
needs shaH not decrease or remain static, but^ as time progresses, this 
pressure shall increase* As foresters, I feel it is dUr duty no protect 
the lahci, to prevent the destructidn df the lands potential ability to 
produce these gdocls and services; Besides tiiis! protection, it is also 
necessary to find the optimum i^n^i tise^^ wjiere optiaum implies the.best 
adaptation of land use to the requxremcnts of the people at any given 
time period, ^c that tlie present or the future^ To utilize this ov ijt;ia> 
requires sound land mana^emciit policies* To find this optimun 1 ' se, 
requires a vegetatidn type^map* A type^map is an ^sseaitial » an :s- 
penslble tool^ in the decision making process of land mana,-^ement;_ which 
v/ithout one, seriously jiirqpeeds the land managers ability at formulating 
a T/orfcable manc^^^ement piano 

To help uriderstaiid hd\f a vegetation ' Tpe^map of Park W can be utilized, 
I shall' provide examples » This can be accomplished by dividing tho 
information into five main categories 5 Site Quality, Principles, of 
E^amism, Type Sortveraion for liildlif o Management, Parlw DcvelbpcKiht and 
Education^ 

aTE QUAIITT I 

X just mentioned opticiiD l^^rrd use^ 'jnd p6tent:tal productivity'' of the land. 
But how ccui vcgetaticn type'-^map be utilizer, hero? All plants have 
certain minimum requii^bnients that they cxisract from their site for their 
develc^ment axiu rcprbductibho /Ind each species will haveMif f erent 
minimura requirements. ;Fpr a simple example, a -species, say PlcOit A; h:: T 
• very low minimum requlirements- so it can then nurvive on a ver^J^ low qujuit^" 
site, where, say another: speciesj, ftant B, a uorc demanding spiscies,^ would 
: fail to survirci (Si this site, in our tv/o plant v/orld,: only PlGht A 
would existo __Ho;/, if we look at ahigher quality site, .be that a better 
developed soil or more [ available mdisturc, td uichtidh only twd variables, ^ 
we will find Plant B, ^ven thot^h : lant A' s^mini^ 

met^ Here Pl.ant B would exist, not A, because let us say flant B cnn 
con5>ete more successfuily than Kbant A on this s:jlte« Therefore, iff one 
knew these two_ speciesJ, and 1 if they, were shov'/rL.qn a_ vegetaticti .'bl'^e^inapj 
the read'er would be able to dc"duce _the site qudil^ by just seeing what 
plant community existed upon the site* In general^ dae can uso plc^itti^ anc 
their ^omnynities as^ "^J5*^r^'^er from which to view the^euvironiught and 
"measure" the quality,, c|f that sitCo - A vegetation type-map can\be used aa a 
tool for integrating and ahqLl3rsirtg the environmehtal factoids and C:he relations 
between them and thp plant cbniraunitics and_ in detenaining the potential abili-- ^ 
of the larid td produce certain gdbdso Fdr Park '^/^, we shill be able to / 
^determine what the best optimm l-and xse could be for each vegetation typei 
. Sin;;c the paiic Is designated a park, v/c wi^h to knov; how the land can be fully 
. utilized for Park development ^and wildlife management o For exanple, . v/e^ shaH 
be 2Cble. to. tjuahtify the vegetative matter, such as- f olin^e produced in each 
^ ■ > ty^e^ to be -able to dgtdrrnihe the carryiiig capacity of that type f (^r si5)i3drtingi 
"><J;;- . -wiidlife^ Then, the c?.rgri^ capacity df all Vegetatidn typos .can be tdW 
- \ ' L^h^ 9^ each type will also be obtained frdm" the vegetation type- 

map). s.o._a carrying capacity fo^ the ptric as a whole cnn ^e determned^ / i 
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PREJCTS^ of DSl^iMESM 



G<]dng back to bUr dcfinitiori of a vegetation type-maPi it states that 
a riiap is an isrentory of the plant comiaunities existijhg at a given time 
and placer Therefore a vegetaticxx type-nkap is a very useful tool m 
studying pl:a?t dynamisa, the changing of species con^JOsitiCHi of a type 
due to cha^jLges of forces acting i^csn the vegetation^ To iHuotrate^ a 
few exfliav^les : j 

1) OLimatic chcaiges : In ^968-1973^ there v^as a decrease Jn 
the tot^ precipitaticai in the Sub-Sahara, Sudan region 
of t/est Africa. The potential change this drotaght may ^ 
have caused upcffi thfc vegetatim, such as causing certain 

j i'grassj shrubs and tree species to die out, and their 
I / replaceioent by less moisture demanr^.ing species^ 

I _ _ - - 

2) Antnai pressure : The destructibh of a vegetation type 
^ ^ ^ due to heavier grazing and brwsing by excessively 

ptDpulatioh size, f or exan5)re, elcphOTtSc^^^ 
Very destructive to their habitat when their -pc^ulatich 
level beco^s too l^x^e, by knocking down the trees that 
they hrowse they ccnvert a forest 1gi)e to a slmib_type> 
Tiiis i^ now happening rapidly iii large areas of Parfc I/i 

^) Fire : Fire is very imiiortont in the iaintenancc/pf some 
plant communities, such as grasses^ I/ithout binding on 
a rccutar bases, the. • rasslands of the Siiian-iroddeu- 
Savannas would qiucfcly be invaded by trees, and shrubs 
at the expense of this grass cottmajnltxes, restating in 
a reduction of the carrying capacity of the area for grazers. 

In these thre^i^exaEgles, what we haye is tlie pl-^iat cdimmities ^Kljust 

to these new influences, trying to reach _a_hew equiOiHriuin, a new climax, 

^ttth a vcgetaticxi, type-map prepared in 1977-78, wb 1 In effect have 

a picture of the present, actual vegetationt_This wi^a 

in the future^ when another type-map is constructed enabling con?)arisons 

to be n^e, to examine : 

1) The progress, the vegetation has or has hot ^dc towards 
the 'cstablisUmeut of a cliiaax cdcmmity for tte St^^ 
I7o«ied-Sava2ma rcgicxi. A clijiiaj^ W not exist beca 

i of repeated, xj' managed, and uncOTitroiled' burning of large 
' areas of, the park# 

2) To be able to assess the "jcipact i^on the paries vegetation 
of iincontrdlled, heavy domestic cattle gra^.ing in the 
cohversibn <tf the vegetation to less t)alatable plant 
comimjriiti^si / ' 

3) To assess! the i2?)act iipcjh the/ parks vegetation and 
\/ildlife/bf the pix^osed lar^e, open-pit phosphate 
mine with it.^ st^pcrt facilities* ^ 

4) Tc be a^:e to make accurate assessiaents of the effects, 
if any, raanageirent plans have xxpori tte f)arfcs vegetaticw 
types* 
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In additia. to the vesgetatidri type made for lOyy'^ySj^.we would^^l 
to do a type-map for 1955^ based on aerial photographs taken at that 
time^ i^ith this additional n^5, a historical map, xfe hope to be able 
to assess how the vegetation types have changed and to speculate as 
to the reasons^ For instance^ we may be able to assess what the drought 
did to the vegetation types of the paiic and the directions the vegetation 
went in adjusting to the droUghte I7e hope also to quantify the dajnage 
being done by the large elephant pppid-aticsn^ upon the f ores^ "?yp??i 
tliis daiteige is too extensive and if the futui*e^remis would continue as 
it presently is, we would want to devise and impleiMat workable manage- 
ment plans to ccittrol the elephant population size^; 

lYPE GCNVER5a:Ct^ FOR I'SlDIXEE MaNAGi^ENT / 

I have just menticMied several natural causes of type crwc^sicn and 1 
would now like to ©caisider csie other cause, by man f or the^matagement 
of wildlife. For Park T7, because of its very nature of being designa^ 
ted as a park, our goal is the management of the v/iidiif e and it just 
happens that the best method to manage them is by the managemsnt of 
their habitats*. Therefore^ when one is cohsiderihg cbhvertihg aie 
vegetaticii type into another^ a vegetation to^e-map is an indispen-^ 

siblc tool to the managemont liaoner. The t^Tpe-n^p is needed so 

the planner Imms what tha. present situation is ^f ^he oMal distri- 
butirai of the vetietctticn and raiiy when this is known can a policy 
of how to go about converting the vegetation into the disired distri-^ 
butich be fonnulated and_implemehtodo By managing the vegetation, 
one is managing the wildlife that^ u^ that vegctaticxi t-fpe. This 

has great possibilities for Park 

At the_present, the parks vegetation is broadly classified and estimated 
as : 8^ Shrubs-Savanha, <^ Forest-Savanna^ and 3^ Grassland (Poche, 1975) • 
Ify cchverting lat^e Jtmoxihts of the Shrubi-iSOTanna into a grassland with 
the use of prefer fife maciageroent (Koster, 1977), the available grasses 
for ccaisufflptica by the^- ungulates shall increase « if at the same time, 
Vfith the aid of the type-map for the selection of. areas for ccxistruction 
of many permanent water holes, the_ carrying capacity of the Park f pr the 
VBigulates would increase dramatically i Che possible benefit of this 
could be that with ah. iigreased p<^ulatioii size of wildlif e and with a 

cbxrespdasing iiicrea of visibility due to the removal^of the dense 

shrubs, the probabili^ of an animal sighting^ by a tourist^^^ 
The effect this m^ to increase the visitaticHi of tourists to 

Niger and the park, with the resuitit^ increased flow of c^ipital into Niger 
and the paik# Also, with this increased carrying capacity and the resul- 
ting increase in animal populaticxi si2e>^ it may_becomia economically feasi- 
ble to inplement a harvesting program of the wildlife as a possible inex- 
pensive protein sourcee 



A final point wiTT be the general regulation ttf 3. specific species popu- 
lation size. There exist some species, such^^ Rom Attetope (Hippbtragtzs 
eqainus);^d Korrugum (Damaiiscus Korrigmt), in the Park which have a 
very low p<^ulatic«i Icvelb (Sice it is knam what vegetation types that are 
utilised for fck)d acd it may be possible to con- 

vert some yegetaticHi tjpes into these typos to- provide an incentive for an 
increas i of their popiilation levels to protect thes& rarer species« 



The regulacicsn -of a species poptdatibh sItig con also be applied for a 

reverse effect^ to reduce- a pbpulaticxi sir/c. because at their present 

levels the anintuLs are destrc^ing their habitat or the habitat of other 
^ecies rhat we. deem as desirable to have in the park. A ^^ood cxan^lc 
here would be the elephants which are destroying their own habitat and 
that of the buffc-O-b (3j^cerus caffer) and vaterbuck (Kob ellipsipiym- 
hiis), due to their excessively iar:ge populaticHi size* 



PARK DEVELOPMaJT 



£n: it tmderdeveloped country^ a iiiajbr objective of such a park is to 
prcxnote tourism ond associated develbpment^ Herej^ a vegetation type- 
mm is of extrenic value in long range paA n^ For 
excan|)le, development of picnic facilities are better located in a 
vegetation type that is more astheticoUy.pleasiiig^ rather than at any 
random point in the park* Another possible use of a type-map is aiding 
in the placement of roads through vegetation types that are utilized by 
the animals to iiijprdve sightings by tourists i This vrouid increase 
tourism to the porlc resulting in a higher floi/ of capital ijito Nigers 
ecbndn^. This can be well ilixistrated by the East African National^ 
Parks of Kenya and Tanzania^ These parks have been highly developed 
for tourism, v/ith the results that tourism supports a l:^g^_ percentage 
of the ecpnon^^ of these countries. In generiL, a vegetation type-map 
can facilitate a scajrch of possible areas for development i 

EDTOATXCU 

I have discussed many uses, for a vegetation t^Tc-map^^ nnnagemsnt 
of the vegetatibn and wildlife of Park But the greatest use of a 
tTTpe-niap, where it is very formidable tool, is for use in education * 
A good map can present and reveal more information more easily^ than 
presenting the same iixf ormation in text form about the vegetation of 
a landscape^ A vegetation map cnn also reveal more than just vriiat the 
vegetatiOTi types are and their areal distribution, but also provide 
irrf oiiiaticsa cai : 

principles of plant conmiiuiities and ecosj^stems 

principles of plant oonSonity succession and climax 
communities 

relaticxxship^ oet^/eeh plant communities and their 
physical ehvirccimeht 

- arid information about tiie piiysical environment (site 
qualitry) 

For Niger, a . type-map would find great use at Kblb and the Uiiversity 
for aiding with" the education of Fbresters^ Botanists, Agrictaturists, 
Geographersj and bther pebple interested in the Natural Sciences ^f or 
the map would provide much information to these people about their 

own land* Aiy method that helps fac/JLitate and iiuproye the existing 

teaching process, is iii5)ortant enough reasch in itself for having a 
purpose of existence ♦ 



CCNGLUSiaT 



liany good reasons were given for the existehce of a vcgetati<*i tyj)e--mcip 
of Poxk for application in the devclbpniDnt aiid management of the parici 
It is hJ^hly desirable to undertake the mentioned prc^osais, but it is 
presently in5)bssible because no Qpe-n^^^ Park presc^ly^ exists i 

It is hot accurately knoivn exactly v/hat Icind of plant communities that 
exist, their distributira, or the total area they occupy. Because of 
this lack of information, the optimum use of the parks land and animal 
arc not being utilised resiil ting in the loss of badly needed revenues 
which otherwise could be reinvested in ^the devclopDEnt of Nigers ccohorayi 
Besides these lost reveaues, the people presently graduating f rom Nigers 
schools are hot being fully educated about their asm land and many ii^pr- 
taht principles of plant comnranit tes and their relaticaxship to the chvircnl- 
mcnt. Not only doesn't a Vegetatioi type-map cicLst for any land area in ' 
Niger, but none exist: for the oatirc Siklc-in^I/obded-Savahha of Uest Africa^ 
eirxc can theref orc.uridcrstand the in^brtazice nnd need for a vcgctatian 
type-map of Paiic and it Is n^r intention to construct tiiis map^ 
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Since 1?61 when_the' Peace Cotje was created, rare Chan 8<#;000 U.S> citizens have served 
as Volunteers in cteveloping cbuntriesr livirx^ arid working apiong the people of the Third 
hbrld as colle^gaes.and.co-^^rkers. Today 6000 PCVs are involved in prbgraris designed 
to help strengthen local caj^city to a66rrBSS such fundamental concerns _as fpcd__ 
pipduct.ipn_,_water supply, energy develbp^ht, hutfiCiOh arid health education and 
reforestation. ^ 

Lore t Mi 1 le r Huppe , Di rec to r 

fcldward Curran, Deputy Director pesi<^^ 

Richard b. Abeli, Director, Office of Program Developnent _ 
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